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1888.  Sm  ALEXANDER  R.  SIMPSON,  Kt.,  Edinburgh,  Scotland. 

1888.  D.  HUMPHREYS  STORER,  M.D.,  Boston.     Founder. 

1905.  R.  STANSBURY  SUTTON,  M.D.,  Pittsburgh,  Pa. 

1882.  LAWSON  TAIT,  Esq.,  Birmingham,  England. 

1881.  S.  TARNIER,   M.D.,   Paris,   France. 

1888.  ISAAC  E.  TAYLOR,  M.D.,  New  York  City.     Founder. 

1893.  T.  GAILLARD  THOMAS,  M.D.,  New  York  City.     Founder. 

1882.  J.  KNOWSLEY  THORNTON,  Esq.,  London,  England. 

1909.  ELY  Van  de  WARKIER,  M.D.,  Syracuse,  N.  Y. 

1886.  Sir  SPENCER  WELLS,  Bart.,  London,  England. 
1881.  FRANZ  VON  WINCKEL,  M.D.,  Munich,  Germany. 
1876.  MARMADUKE  B.  WRIGHT,   M.D.,   Cincinnati. 
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1915— Adair,  Fred  L.,  B.S.,  M.D.,  F.A.C.S.  Associate 
Professor  of  Obstetrics,  University  of  Minnesota;  Chief  of 
Division  of  Obstetrics  and  Gynecology,  Minneapolis  City 
Hospital;  Assistant  Chief  of  Obstetrics  and  Gynecology,  Uni- 
versity of  Minnesota  Hospital;  Obstetrician  and  Gynecologist 
to  St.  Andrew's  Hospital;  Obstetrician  at  Swedish  Hospital. 
820  Donaldson  Building,  Minneapolis,  Minnesota. 

1906.— Andrews,  Frank  T.,  A.M.,  M.D.,  F.A.C.S.  Pro- 
fessor of  Clinical  Gynecology,  Northwestern  University  Medical 
School;  Gynecologist  to  Mercy  and  Wesley  Hospitals  and 
South  Side  Dispensary.     448  Barry  Avenue,  Chicago,  111. 

1909.— Anspach,  Brooke  M.,  M.D.,  F.A.C.S.  Gynecolo- 
gist and  Obstetrician  to  the  Philadelphia  and  Stetson  Hospitals ; 
Assistant  Gynecologist  to  Bryn  Ma\\T  Hospital;  Associate  in 
Gynecology,  University  of  Pennsylvania;  Assistant  Gynecolo- 
gist, University  Hospital.  Treasurer.  1827  Spruce  Street, 
Philadelphia,  Pa. 

1895.— AsHTON,  William  Easterly,  M.D.,  LL.D.,  F.A.C.S. 
Professor  of  Gynecology  in  the  Medico-Chirurgical  College  and 
Hospital;  Graduate  School  of  Medicine  of  the  University  of 
Pennsylvania;  one  of  the  Founders  of  the  Congres  International 
de  Gynecologic  et  d'Obstetrique;  formerly  Professor  of 
Gynecology  in  the  Medico-Chirurgical  College,  Philadelphia. 
Regimental  Surgeon  309th  Heavy  Field  Artillery,  U.  S.  A. 
2011  Walnut  Street,  Philadelphia,  Pa. 

1916. — Bailey,  Harold  Capron,  M.D.,  F.A.C.S.  Assistant 
Obstetrician  to  Bellevue  Hospital;  Assistant  Obstetrician  to 
Manhattan  Maternity  Hospital;  Assistant  Surgeon,  General 
Memorial  Hospital.     269  Lexington  Avenue,  New  York. 

1889.— Baldy,  J.  Montgomery,  M.D.,  F.A.C.S.  Emeritus 
Professor  of  Gynecology,  Philadelphia  Polyclinic;  Consulting 
Surgeon  to  the  Jewish  and  the  PVederick  Douglas  Hospitals; 
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President  of  the  Pennsylvania  Bureau  of  Medical  Education 
and  Licensure.  Treasurer,  1894-1907.  President,  1908.  Council, 
1909-1912.     2219  De  Lancey  Place,  Philadelphia,  Pa. 

1917.— Barrett,  Channing  Whitney,  M.D.,  F.A.C.S. 
Professor  of  Gynecology  and  Clinical  Gynecology  and  Head  of 
the  Di\"ision,  University  of  Illinois  Medical  School;  Professor 
of  Gynecology,  Chicago  Polyclinic  School;  Attending  Gyne- 
cologist and  Head  of  the  Department,  Cook  County  Hospital. 
Attending  Gynecologist  Polyclinic,  Henrotin,  Memorial  and 
West  Side  Hospitals.     561  Stratford  Place,  Chicago,  Illinois. 

1908.— BissELL,  DouGAL,  M.D.,  F.A.C.S.  Surgeon  to  the 
Woman's  Hospital  in  the  State  of  New  York;  Consulting 
Surgeon  to  the  State  Hospital  (Insane),  Central  Islip,  L.  I. 
219  W.  Seventy-ninth  Street,  New  York. 

1896. — Boise,  Eugene,  A.B.,  M.D.  Consulting  Physician 
to  Butterworth  Hospital.  Vice-President,  1908.  Grand  Rapids, 
Michigan. 

1897.— BovEE,  J.  Wesley,  M.D.,  F.A.C.S.  Professor  of 
Gynecology,  George  Washington  University;  Gynecologist  to 
Columbia  and  George  Washington  University  Hospitals,  and 
St.  Elizabeth's  Hospital  for  the  Insane.  President,  1916. 
Treasurer,  1909-1915.  The  Rochambeau,  815  Connecticut 
Avenue,  Washington,  D.  C. 

1909.— Brettauer,  Joseph,  M.D.,  F.A.C.S.  Attending 
Gynecologist  to  Mt.  Sinai  Hospital,  New  York;  Consulting 
Gynecologist  to  New  Jersey  State  Hospital,  Greystone  Park, 
N.  J.,  and  to  the  United  Hospital,  Portchester,  N.  Y.  Council, 
1916.     1063  Madison  Avenue,  New  York. 

1905.— Broun,  Le  Roy,  B.S.,  M.D.,  F.A.C.S.  Surgeon  to 
Woman's  Hospital  in  the  State  of  New  York;  Surgeon  to 
Manhattan  State  Hospital.  Secretary,  1909-1916.  Vice-Presi- 
dent, 1917.     148  West  Seventy-seventh  Street,  New  York. 

1898.— BuRRAGE,  Walter  L.,  A.M.,  M.D.  Formerly 
Gynecologist  to  St.  Elizabeth's  and  the  Carney  Hospitals. 
282  Newbury  Street,  Boston,  Massachusetts. 

1889.— Byford,  Henry  T.,  M.D.,  F.A.C.S.  Emeritus  Pro- 
fessor of  Gynecology,  University  of  Illinois.  Peoples  Gas  Build- 
ing, cor.  Michigan  Avenue  and  Adams  St.,  Chicago. 

1915.— Chalfant,  Sidney  A.,  B.S.,  M.D.,  F.A.C.S.  Gyne- 
cologist to  Allegheny  General  Hospital,  Pittsburgh;  Columbia 
Hospital,  Wilkinsburg.  7048  Jenkins  Arcade  Bldg.,  Pittsburgh, 
Pa. 
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1913. — Child,  Cbl\rles  Gardner,  Jr.,  M.D.  Professor  of 
Gynecology  in  the  New  York  Polyclinic;  Consulting  Gyne- 
cologist to  St.  Faith's  Home;  Attending  Gynecologist  to  City 
Hospital.     163  East  Seventy-first  Street,  New  York. 

1903.— Chipmax,  Walter  Willlvm,  M.D.,  F.  A.C.S.,  F.R.C.S. 
(Edin.).  Professor  of  Obstetrics  and  Gynecology,  McGill 
University;  Gynecologist  to  the  Royal  Victoria  Hospital; 
Obstetric  Physician  to  the  Montreal  Maternity  Hospital. 
Council,  1912.     285  Mountain  Street,  Montreal,  Canada. 

1903.— Clark,  John  G.,  M.D.,  F.A.C.S.  Professor  of 
GjTiecology,  University  of  Pennsylvania;  GjTiecologist-in- 
Chief,  University  Hospital;  Consulting  Gynecologist  to  the 
Jewish,  Bryn  Ma^sT,  Germantown,  Chestnut  Hill  and  other 
hospitals;  Chairman,  Section  Diseases  of  Women  and  Obstetrics, 
American  Medical  Association,  1910.  Vice-President,  1911. 
President,  Clinical  Surgical  Society  of  North  America,  1916. 
Member  General  Medical  Board  of  the  Council  of  National 
Defense.     2017  Walnut  Street,  Philadelphia. 

1916.— CL.A.RK,  Samuel  M.  D.,  B.Sc,  M.D.,  F.A.C.S. 
Professor  of  Gynecology  and  Clinical  Obstetrics,  Tulane  Uni- 
versity; In  charge  of  Department  of  Gynecology,  Tulane 
University;  Chief  of  Gynecological  Division,  Charity  Hospital. 
New  Orleans.     108  Baronne  Street.    New  Orleans,  La. 

1889.— Cleveland,  Clement,  A.M.,  M.D.,  F.A.C.S.  Sur- 
gical Director  to  the  Woman's  Hospital  in  the  State  of  New 
York;  Consulting  Gynecologist  to  General  Memorial  Hospital. 
Vice-President,  1895.  President,  1907.  Council,  1894,  1908- 
1912.  Office:  40  East  Forty-first  Street.  Residence:  925  Park 
Avenue,  New  York. 

1896.— Cragin,  Edwin  B.,  A.B.,  A.M.  (Hon.),  M.D., 
F.A.C.S.  Professor  of  Obstetrics  and  of  Gynecology,  College 
of  Physicians  and  Surgeons,  New  York;  Attending  Obstetrician 
and  G\Tiecologist  to  the  Sloane  Hospital  for  Women;  Consult- 
ing Gynecologist  to  the  Presbyterian,  the  Roosevelt,  and 
Lincoln  Hospitals,  to  the  New  York  Infirmary  for  Women  and 
Children,  and  to  St.  Luke's  Hospital,  Newburg,  N.  Y.;  Con- 
sulting Obstetrician  to  the  City  Maternity  (Italian),  New  York 
Nursery  and  Child's  Hospitals.  10  West  Fiftieth  Street, 
New  York. 

1909.— Crossen,  Harry  Sturgeon,  M.D.,  F.A.C.S.  Asso- 
ciate in  Gynecology,  Washington  University  Medical  School 
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and  Associate  Gynecologist  to  the  Barnes  Hospital;  Gynecol- 
ogist to  St.  Luke's,  Mullanphy,  and  St.  Louis  Maternity  Hos- 
pitals, and  the  Missouri  Baptist  Sanitarium.  Metropolitan 
Building,  St.  Louis,  Missouri. 

1904.— CuLLEN,  Thomas  S.,  M.B.,  F.A.C.S.  Associate 
Professor  of  Gynecology,  Johns  Hopkins  University;  Assistant 
Gynecologist,  Johns  Hopkins  Hospital;  Consulting  Gynecolo- 
gist, Church  Home  and  Infirmary.  Council,  1914.  20  E. 
Eager  St.,  Baltimore,  Maryland. 

1914.— Curtis,  Arthur  H.,  B.S.,  M.D.,  F.A.C.S.  Gyne- 
cologist, St.  Luke's  Hospital;  Clinical  Professor  Gynecology, 
Northwestern  Medical  School.  Council,  1917.  104  South 
Michigan  Avenue,  Chicago,  Illinois. 

1891.— Davis,  Edward  P.,  A.M.,  M.D.,  F.A.C.S.  Professor 
of  Obstetrics,  Jefferson  Medical  College;  Obstetrician  to  the 
Jefferson  Hospital:  Obstetrician  and  Gynecologist  to  Phila- 
delphia Hospital;  Consultant  to  the  Preston  Retreat;  Mem- 
ber (Founder)  International  Congress  of  Obstetrics  and 
Gynecology;  Honorary  Member  of  Chicago  Gynecological 
Society;  Academy  of  Surgery,  Bucharest;  Medical  Society  of 
Virginia;  Member  of  College  of  Physicians  of  Philadelphia; 
Philadelphia  Obstetrical  Society.  Council,  1896-1899.  Vice- 
President,  1904.  President,  1910.  Council,  1911-1914.  250 
South  Twenty-first  Street,  Philadelphia. 

1892.— Dickinson,  Robert  L.,  M.D.,  F.A.C.S.  Senior 
Gynecologist  and  Obstetrician,  Brooklyn  Hospital;  Consult- 
ing Obstetrician,  Methodist  Episcopal  Hospital;  Consulting 
Gynecologist  to  several  smaller  hospitals.  Vice-President,  1916. 
168  Clinton  Street,  Brooklyn,  New  York. 

1893.— Edgar,  James  Clifton,  Ph.B.,  A.M.,  M.D.,  F.A.C.S. 
Professor  of  Obstetrics  and  Clinical  Midwifery,  Cornell  Uni- 
versity Medical  College  of  New  York;  Attending  Surgeon  to 
the  Manhattan  Maternity  Hospital;  Attending  Obstetrician  to 
Bellevue  Hospital;  Consulting  Obstetrician  to  the  New  York 
Maternity,  the  Jewish  Maternity,  and  the  Greenwich  (Conn.) 
Hospitals.  Vice-President,  1907.  28  West  Fifty-sLxth  Street, 
New  York. 

1907. — Ehrensfest,  Hugo,  M.D.  Professor  of  Obstetrics 
and  Gynecology,  St.  Louis  LTniversity;  Physician-in-Chief, 
St.  Louis  Obstetric  Dispensary;  Obstetrician,  Jewish  Hos- 
pital; Visiting  Gynecologist,  St.  Louis  City  Hospital.  4333 
McPherson  Avenue,  St.  Louis,  Missouri. 
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1904.— FiNDLEY,  Palmer,  B.S.,  M.D.,  F.A.C.S.  Council, 
1913.    3602  Lincoln  Boulevard,  Omaha,  Nebraska. 

1913. — FouLKROD,  Collin,  M.D.  Demonstrator  of  Clinical 
Obstetrics  in  Jefferson  Medical  College;  Obstetrician  to  the 
Presbyterian  Hospital;  Assistant  Obstetrician  to  the  Phila- 
delphia General  Hospital.     4005  Chestnut  St.,  Philadelphia. 

1912.— Frank,  Robert  Tilden,  B.A.,  M.A.,  M.D.  Asso- 
ciate Gynecologist,  Mount  Sinai  Hospital.  61  East  Eighty- 
second  Street. 

1904. — Gellhorn,  George,  M.D.,  F.A.C.S.  Associate  in 
Gynecology,  Washington  University;  Gynecologist  to  St. 
Luke's  Hospital  and  Barnard  Free  Skin  and  Cancer  Hos- 
pital; Visiting  Gynecologist  to  St.  Louis  City  Hospital;  Assist- 
ant Gynecologist  to  Barnes  Hospital;  Consulting  Obstetrician 
to  St.  Louis  Maternity  Hospital;  Fellow  of  Deutsche  Gesell- 
schaft  fiir  Gyniikologie;  Non-resident  Member  of  Gyneco- 
logical Society  of  Berlin;  Honorary  Member  of  Chicago 
Gynecological  Society.  Vice-President,  1913  and  1916.  713 
Metropolitan  Building,  St.  Louis,  Missouri. 

1891.— GoFFE,  J.  Riddle,  Ph.B.,  Ph.M.,  A.M.,  M.D.,  F.A.C.S. 
President  of  the  Seventh  International  Congress  for  Obstetrics 
and  Gynecology;  Honorary  Fellow,  Societe  Beige  de  Gynecology 
et  Obstetrique;  Professor  of  Gynecology,  New  York  Polyclinic 
Medical  School  and  Hospital,  and  Dartmouth  Medical  College; 
Senior  Surgeon  to  the  Woman's  Hospital  in  the  State  of  New 
York;  Consulting  Gynecologist  to  New  York  City  Hospital,  to 
St.  Joseph's  Hospital,  Yonkers,  N.  Y.,  to  Mt.  Vernon  Hospital, 
Mt.  Vernon,  N.  Y.,  and  to  the  Lawrence  Hospital,  Bronxville. 
Council,  1896.  Secretary,  1897-1908.  President,  1909.  Council, 
1910-1913.     171  West  Seventy-first  Street,  New  York. 

1911.— GooDALL,  James  R.,  B.A.,  M.D.,  CM.,  D.Sc. 
Assistant  Professor  of  Gynecology  and  Lecturer  on  Obstetrics, 
McGill  University;  Assistant  Gynecologist  to  the  Royal  Vic- 
toria Hospital;  Assistant  Obstetric  Physician  to  the  Montreal 
Maternity  Hospital;  Surgeon-in-Chief  to  the  Samaritan  Hos- 
pital for  Women;  Consulting  Gynecologist  to  the  General 
Hospital,  Saranac,  N.  Y.,  and  Alice  Hyde  Hospital,  Malone, 
N.  Y.;  Consulting  Gynecologist  to  the  Herschel  Institute. 
Montreal.  Served  in  the  War  as  Chief  Medical  Officer  of 
Canadian  5th  Mounted  Rifles,  presently  in  charge  of  Hospital 
at  Shornecliffe.  England.     27  Bishop  Street,  Montreal,  Canada. 
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1913— GiLWEs,  William  P.,  A.B.,  M.D.,  F.A.C.S.  Surgeon- 
in-Chief  to  the  Free  Hospital  for  Women,  Brookline;  Pro- 
fessor of  Gynecology,  Harvard  Medical  School;  Consulting 
Physician,  Boston  Lying-in  Hospital.  244  Marlborough  Street, 
Boston,  Mass. 

1886. — Greex,  Charles  M.,  A.B.,  M.D.,  Professor  of 
Obstetrics  and  Gynecology  (Emeritus),  Harvard  University; 
Senior  Surgeon  for  Diseases  of  Women,  Boston  City  Hospital; 
Consulting  Physician  to  the  Boston  Lying-in  Hospital,  to  the 
Adams  Ner^^ne  Asylum,  and  to  the  State  Hospital  at  Tewks- 
bury;  Ex-President  of  the  Obstetrical  Society  of  Boston,  and 
of  the  Boston  Society  for  Medical  Improvement.  Council, 
1895,  1899.     78  Marlborough  Street,  Boston,  Massachusetts. 

1895.— Harris,  Philander  A.,  M.D.,  F.A.C.S.  Gyne- 
cologist and  Obstetrician  to  the  Paterson  General  Hospital; 
Consulting  Gynecologist  to  the  Passaic  General  Hospital, 
to  the  Miriam  Barnert  Hospital,  and  to  the  New  Jersey  State 
Hospital ;  Corresponding  Member  of  the  Obstetrical  and  Gj'ne- 
cological  Society  of  Paris,  France  (1895);  First  Vice-President 
of  the  American  Medical  Association  (1913);  Fellow  of  the 
Society  of  Surgeons  of  New  Jersev.  26  Church  Street,  Paterson, 
N.J. 

1894.— Harrison,  George  Tucker,  M.A.,  M.D.,  F.A.C.S. 
Consulting  Surgeon  to  Woman's  Hospital;  formerly  Consult- 
ing Obstetrician  to  Nursery  and  Child's  Hospital;  formerly 
Consulting  Gynecologist  to  the  Misericordia  Hospital;  formerly 
Surgeon  to  St.  Elizabeth's  Hospital;  Honorary  Fellow,  Med- 
ical Society  of  Virginia.  Council,  1909-1910.  Universit}^  of 
Virginia,  Virginia. 

1913.— Heaney,  Noble  Sproat,  A.B.,  M.D.,  F.A.C.S. 
Assistant  Professor  of  Obstetrics  and  Gynecology  in  Rush 
Medical  College;  Assistant  Attending  Obstetrician  and  Gyne- 
cologist to  the  Presbyterian  Hospital.  104  South  Michigan 
Avenue,  Chicago,  Illinois. 

1891.— Hirst,  Barton  Cooke,  A.B.,  M.D.,  LL.D.,  F.A.C.S. 
Professor  of  Obstetrics,  University  of  Pennsylvania;  Consulting 
Surgeon,  Newport  Hospital;  Gynecologist  to  the  Howard  and 
Orthopedic  Hospitals;  Consulting  Obstetrician  to  the  Lying-in 
Charity,  Preston  Retreat,  and  Newport  Hospitals;  Consulting 
Surgeon,  Newport  Hospital.  1821  Spruce  Street,  Philadelphia, 
Pa. 
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1916.— HoLDEN,  Frederick  Clark,  M.D.,  F.A.C.S.  Clinical 
Professor  of  Obstetrics  and  Gynecology  of  Long  Island  College 
Hospital ;  Obstetrician  and  Gynecologist-in-Chief  at  Greenpoint 
Hospital;  Associate  Attending  Obstetrician,  Long  Island  Col- 
lege Hospital.     198  Lincoln  Place,  Brooklyn,  N.  Y. 

1913.— HuGGiNS,  Raleigh  R.,  M.D.,  F.A.C.S.  Gynecologist 
to  St.  Francis'  Hospital;  Associate  Professor  of  Gynecology, 
University  of  Pittsburgh.  1018  Westinghouse  Building,  Pitts- 
burgh, Pa. 

1916.— Hunner,  Guy  Le  Roy,  B.Sc,  M.D.,  D.Sc,  F.A.C.S. 
Associate  in  Clinical  GvTiecology,  Johns  Hopkins  University. 
2305  St.  Paul  Street,  Baltimore,  Md. 

1916.— HuTCHiNS,  Henry  Talbot,  A.B.,  M.D.,  F.A.C.S. 
Surgeon,  Massachusetts  Women's  Hospital,  Boston.  Gyne- 
cologist, The  Children's  Hospital,  Boston;  Consulting  Gyne- 
cologist, Frost  Hospital,  Chelsea  and  Memorial  Hospital, 
Pawtucket,  R.  I.  522  Commonwealth  Avenue,  Boston,  Mass., 
Residence  130  Dudley  Road,  Newton  Centre,  Mass. 

1887.— Kelly,  Howard  Atwood,  B.A.,  M.D.,  LL.D., 
F.A.C.S.  Professor  of  Gynecological  Surgery,  Johns  Hopkins 
University;  Gynecologist  to  the  Johns  Hopkins  Hospital; 
Honorary  Member,  Royal  ]VIedical  Society  of  Edinburgh; 
Honorary  Member,  Italian  Society  of  Obstetrics  and  Gyne- 
cology, Rome;  Honorary  Member,  Society  of  Gj-necology  and 
Obstetrics,  Berlin;  Member  of  Society  of  Obstetrics,  Leipzig; 
Honorary  Fellow,  Edinburgh  Obstetrical  Society;  Honorary 
Fellow,  Royal  Academy  of  ^Medicine,  Ireland;  Honorary  Fel- 
low, Glasgow  Obstetrical  and  Gynecological  Society;  Cor- 
responding Member,  Society  of  Obstetrics  and  Gj-necology, 
Paris;  Corresponding  Member,  Society  of  Surgery,  Paris: 
Corresponding  ^lember.  Royal  Society  of  Physicians,  Vienna; 
Fellow,  British  Gynecological  Society;  Member,  French  Uro- 
logical  Association,  Paris;  Honorary  Member,  Society  of 
Gynecology  and  Obstetrics,  Belgium.  Vice-President,  1899 
and  1906.  President,  1912.  Council,  1913-1915.  1418  Eutaw 
Place,  Baltimore,  Md. 

1917.— King,  James  E.,  M.D.,  F.A.C.S.  Professor  of  Clinical 
Gynecology,  University  of  Buffalo;  Attending  G^-necologist, 
Buffalo  General  and  Erie  County  Hospitals.  Member  Royal 
Society  Medicine,  London.  1248  Main  Street,  Buffalo,  New 
York. 
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1892— KiRKLEY,  Cyrus  A.,  M.D.,  F.A.C.S.  432  South 
Serrano  Avenue,  Los  Angeles,  California. 

1891. — Krug,  Florian,  M.D.  Consulting  Gynecologist  to 
the  German  Hospital.     616  Madison  Avenue,  New  York. 

1913.— Little,  Herbert  M.,  M.D.,  F.A.C.S.  Assistant 
Professor  of  Obstetrics  and  Lecturer  on  Gynecology,  McGill 
University;  Assistant  Accoucheur,  Montreal  Maternity  Hos- 
pital; Assistant  Gynecologist,  Montreal  General  Hospital; 
with  Canadian  Expeditionary  Forces  in  France,  1915,  1916, 
and  1917.     161  Stanley  Street,  Montreal,  Canada. 

1916. — Litzenberg,  Jennings  Crawford,  B.Sc,  M.D., 
F.A.C.S.  Professor  of  Obstetrics  and  Gynecology,  University 
of  Minnesota;  Chief  of  Department  of  Obstetrics  and  Gyne- 
cology; Chief  of  Staff,  Out-patient  Department,  Li^niversity  of 
Minnesota  Hospital.    Donaldson  Building,  Minneapolis,  Minn. 

1916.— Lynch,  Frank  Worthington,  A.B.,  M.D.,  F.A.C.S. 
Professor  of  Obstetrics  and  Gynecology,  University  of  Cali- 
fornia; Director  of  Woman's  Clinic,  L^niversity  Hospital.  2511 
Broadway,  San  Francisco,  Cal. 

1913.— McGlixn,  John  A.,  M.D.,  M.S.  Surgeon,  with  rank 
of  Lieutenant  Commander,  U.  S.  N.  R.  F. ;  Director  and  Chief 
Surgeon  of  the  U.  S.  Naval  Station  Hospital  No.  2;  Formerly 
Assistant  Professor  of  Obstetrics  in  the  University  of  Penn- 
S3'lvania  and  Medico-Chirurgical  College;  Gynecologist  to  St. 
Agnes'  Hospital;  Obstetrician  to  St.  Vincent's  Maternity  Hos- 
pital; Gynecologist  and  Obstetrician  to  Philadelphia  General 
Hospital;  Consulting  Gynecologist  to  St.  Francis'  Convales- 
cent Home.     113  S.  Twentieth  Street,  Philadelphia,  Pa. 

1892. — McLean,  ]VL\lcolm,  M.D.  Surgeon  to  St.  Andrew's 
Infirmary  for  Women;  Consulting  Gynecologist  to  Randall's 
Island  Hospitals;  Associate  Surgeon  to  the  W^oman's  Hospital. 
Vice-President,  1909.     40  E.  Forty-first  Street,  New  York. 

1916.— McMurtry,  Lewis  Samuel,  M.D.,  LL.D.,  F.A.C.S. 
President  of  Medical  Faculty  and  Professor  of  Abdominal 
Surgery  and  GvTiecology,  University  of  Louis\'ille;  Surgeon  to 
Louis\nlle  City  Hospital ;  Surgeon  to  John  N.  Norton  Memorial 
Hospital.     The  Atherton,  Louisville,  Ky. 

1901.— Manton,  Walter  Porter,  M.D.,  F.A.C.S.  Head 
and  Professor  of  Department  of  Obstetrics  and  Clinical  G\'ne- 
cology,  Detroit  College  of  Medicine  and  Surgery;  Gynecologist 
to  Harper  Hospital  and  to  the  Eastern  and  Northern  Michigan 
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Asylums  for  the  Insane;  Consulting  Gynecologist  to  St.  Joseph's 
Retreat;  Visiting  Obstetrician  and  President  of  Medical  Board, 
Woman's  Hospital  and  Infant's  Home;  President,  Wayne 
County  Medical  Society,  1908-1909;  Chairman,  Section  on 
Obstetrics  and  Diseases  of  Women,  American  Medical  Asso- 
ciation, 1908-1909;  Fellow  of  the  Royal  Society  of  Medicine. 
32  Adams  Avenue,  Detroit,  Michigan. 

1908.— IVIartin,  Franklin  H.,  M.D.,  F.A.C.S.  Professor 
of  Gynecology,  Post-Graduate  Medical  School  of  Chicago; 
Secretary-General,  Clinical  Congress  of  Surgeons  of  North 
America;  Editor  Surgery,  Gynecology  and  Obstetrics;  General 
Secretary  of  the  American  College  of  Surgeons.  Member  of 
the  Advisory  Committee  of  the  Council  of  National  Defense. 
30  North  Michigan  Avenue,  Chicago,  111. 

1916. — Miller,  Charles  Jefferson,  M.D.,  F.A.C.S.  Pro- 
fessor of  Obstetrics  and  Clinical  GjTiecology,  Tulane  University 
Medical  School;  Chief  of  Division  of  Obstetrics  and  Gynecology, 
Charity  Hospital.     1638  Joseph  Street,  New  Orleans,  La. 

1909.— Miller,  Gideon  Brown,  B.Sc,  M.D.,  F.A.C.S. 
Attending  Gynecologist  to  the  Emergency  Hospital,  the  Gar- 
field Hospital,  and  to  the  Columbia  Hospital;  Clinical  Professor 
of  Gynecology  in  the  George  W^ashington  University.  1730 
K  Street,  N.  W.,  Washington,  D.  C. 

1894.— Montgomery,  Edward  E.,  A.M.,  M.D.,  LL.D., 
F.A.C.S.  Professor  of  Gynecology,  Jefferson  Medical  College; 
Gynecologist  to  Jefferson  Medical  College  and  to  St.  Joseph's 
Hospitals.     1426  Spruce  Street,  Philadelphia,  Pa. 

1912.— MoRLEY,  William  Horace,  Ph.B.,  M.D.,  F.A.C.S. 
Formerly  director  of  Obstetrics,  Detroit  General  Hospit-al; 
Consulting  Obstetrician  to  the  House  of  Pro\'idence  Hospital; 
Pathologist  to  the  W^oman's  Hospital  and  Infant's  Home; 
Obstetrician-in-Chief  to  the  Hanna  Schloss  Dispensary.  Couyieil, 
1917.     Addison  Hotel.  Detroit.  Michigan. 

1904.— Newell,  Fr.\nklin  Spilman,  A.B.,  M.D.,  F.A.C.S. 
Obstetrician  to  Massachusetts  GeneSral  Hospital;  Assistant 
Visiting  Physician.  Boston  Lying-in  Hospital;  Assistant  Pro- 
fessor of  Obstetrics  and  Gynecology,  Harvard  University. 
Council,  1912  and  1915.    443  Beacon  Street.  Boston,  Mass. 

1894.— Newman,  Henry  Parker,  A.M.,  M.D..  F.A.C.S. 
Professor  Emeritus  of  Gynecology,  College  of  Physicians  and 
Surgeons,    Illinois    University,    Chicago,    and    in    the   Chicago 
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Polyclinic  Medical  School  and  Hospital;  Formerly  President 
of  Chicago  Post-Graduate  ISIedical  School  and  Chairman  of 
Section  on  Obstetrics  and  Gynecology  of  American  Medical 
Association;  Founder  and  President  of  Marion  Sims'  Hospital, 
Chicago,  1895-1908;  U.  S.  Secretary  of  Section  on  Abdominal 
Surgery  and  Gynecology,  Pan-American  Congress,  1901-08; 
A  Founder-Member  of  the  Congres  Periodique  Internationale 
de  G^Tiecologie  et  d'Obstetrique;  Attending  Surgeon  and 
Gynecologist,  Agnew  Hospital  and  San  Diego  County  Hospital. 
1560  Eighth  Street,  San  Diego,  California. 

1916. — Nicholson,  William  R.,  A.B.,  M.D.  Gynecologist 
to  Methodist  and  Polyclinic  Hospitals;  Obstetrician  to  Presby- 
terian Hospital;  Associate  in  Obstetrics,  University  of  Pennsyl- 
vania,    1731  Pine  Street,  Philadelphia. 

1902.— Noble,  George  Henry,  M.D.,  F.A.C.S.  G%Tie- 
cologist  to  the  Grady  Hospital;  Professor  of  CHnical  Gynecology, 
Atlanta  Medical  College.  Vice-President,  1913.  186  South 
Pryor  Street.     980  Peachtree  Street,  Atlanta,  Georgia. 

1914.— NoRRis,  Charles  C,  M.D.,  F.A.C.S.  Instructor  in 
Gynecology,  University  of  Pennsylvania;  Assistant  Gynecol- 
ogist to  the  Hospital,  University  of  Pennsylvania;  Physician 
to  the  Philadelphia  Maternity  Hospital.  1503  Locust  Street, 
Philadelphia,  Pa. 

1893.— Norris,  Richard  C,  A.M.,  M.D.  Assistant  Pro- 
fessor of  Obstetrics,  ISIedical  Department,  University  of 
Pennsylvania;  Surgeon-in-Charge,  Preston  Retreat;  Gyne- 
cologist to  the  Methodist  Episcopal  Hospital;  Consulting 
Gj-necologist,  Friends'  Asylum,  Frankford;  Consulting  Obstet- 
rician, Germantown  Hospital;  Consulting  Obstetrician  and 
Gynecologist,  Philadelphia  Hospital.  500  North  Twentieth 
Street,  Philadelphia,  Pa. 

1897.— Peterson,  Reuben,  A.B.,  M.D.,  F.A.C.S.  Professor 
of  Obstetrics  and  Gynecology,  University  of  Michigan;  Obstet- 
rician and  Gynecologist  to  the  University  of  Michigan  Hospital ; 
Medical  Director,  University  Hospital.  Vice-President,  1906. 
President,  1911.     Council,  1912-1915.     Ann  Arbor,  Michigan. 

1908.— Polak,  John  Osborn,  M.Sc,  M.D.,  F.A.C.S.  Pro- 
fessor of  Obstetrics  and  Gynecology,  Long  Island  College  Hos- 
tal;  Obstetrician  and  Gynecologist  to  the  College  Hospital; 
Consulting  Obstetrician  to  the  Methodist  Episcopal  Hospital; 
Gj-necologist  to  the  Jewish  Hospital;  Consulting  GjTiecologist 
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to  the  Bushwick,  Coney  Island,  Williamsburg,  Deaconess', 
and  People's  Hospitals;  Consulting  Obstetrician  to  Mary 
Hitchcock  Hospital,  Hanover,  New  Hampshire.  287  Clinton 
Ave.,  Brooklyn,  N.  Y. 

1881.— Polk,  Willi.^m  Mecklenburg,  M.D.,  LL.D., 
F.A.C.S.  (LL.D.  Columbian  University  of  the  South  and  Uni- 
versity of  Georgia).  Dean  of  Cornell  University  Medical 
College;  Professor  of  Gynecology,  Cornell  University  Medical 
School;  Consulting  Gynecologist  to  Bellevue  Hospital,  to  St. 
Luke's  and  St.  Vincent's  Hospitals,  to  the  New  York  Lying-in 
Hospital,  and  to  the  New  York  Infirmary  for  Women  and 
Children;  President,  New  York  Academy  of  Medicine,  1910-14; 
President  of  New  York  Obstetrical  Society,  1884;  Southern 
Surgical  and  Gynecological  Association;  Societe  Obstetrique  et 
Gynecologic,  Paris,  France;  Royal  Society  of  Medicine,  England; 
Societe  Beige  de  Gynecologic  et  Obstetrique,  Brussels;  Congres 
Periodique  Int.  de  Gynecologic  et  Obstetrique  et  de  Pediatric; 
]<'ounder,  Societe  Int.  de  Chirurgie;  the  Continental  Anglo- 
American  Medical  Society  of  Paris;  Vice-President,  American 
Association  for  Advancement  of  Science.  Vice-President,  1890. 
Council,  1891.  President,  1896.  Council,  1897-1901.  310 
Fifth  Avenue,  New  York. 

1917.— PoMEROY,  Ralph  H.,  B.A.,  M.A.,  M.D.,  F.A.C.S. 
Associate  Professor  of  Obstetrics  and  Gynecology,  Long  Island 
College  Hospital;  Consulting  Obstetrician,  St.  John's  and  Kings 
County  Hospitals;  Senior  Obstetrician  Methodist  Episcopal 
Hospital;    Visiting    Gynecologist    and  Obstetrician,    Brooklyn 

Hospital.     511  Nostrand  Avenue,  Brooklyn,  New  York. 
1915.— Rawls,  Reginald  M.,  A.B.,  M.D.,  F.A.C.S.     Junior 

Surgeon   to  the  Woman's  Hospital,   Secretary  of  New  York 

Obstetrical  Society.    350  West  88th  Street,  New  York. 

1916.— Reed,  Charles  Alfred  Lee,  A.M.,  M.D.,  F.A.C.S. 

Professor  of  Clinical  Gynecology,  Ohio-Miami  Medical  College; 

Gynecologic  Surgeon  to  Cincinnati  Hospital,  German  Deaconess' 

Hospital,  Good  Samaritan  Hospital  and  Jewish  Hospital.    The 

Groton,  Cincinnati,  Ohio. 

1896.- Robb,  Hunter,  M.D.     56  Brattle  Street,  Cambridge, 

Mass. 

1917.— Russell,  William  Wood,  A.M.,  M.D.    G\-necolo- 

gist  to  Johns  Hopkins  Hospital;  Hospital  for  the  Women  of 

Maryland;  Union  Protestant  Infirmary.     1208  Eutaw  Place, 

Baltimore,  Maryland. 
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1906. — Sampson*,  John  A.,  M.D.  Professor  of  Gynecology, 
Albany  Medical  College;  Gynecologist  to  the  Albany  Hospital 
and  South  End  Dispensary.  Council,  1911.  Vice-President, 
1912.     180  Washington  Avenue,  Albany,  New  York. 

1911.— ScHENCK,  Benjamin  R.,  A.B.,  M.D.,  F.A.C.S. 
Attending  Gynecologist  to  Harper  Hospital;  Consulting 
Obstetrician  to  the  Woman's  Hospital;  Associate  Professor  of 
GjTiecology,  Detroit  College  of  Medicine  and  Surgery.  Council, 
1916.     Da\'id  Whitney  Building,  Detroit,  Michigan. 

1914. — Schumann,  Edward  A.,  A.B.,  M.D.  Lecturer  on 
Obstetrics,  Jefferson  Medical  College;  Gynecologist  and  Obstet- 
rician, Philadelphia  General  Hospital;  GxTiecologist.  Frankford 
Hospital;  Consulting  Gynecologist,  Rush  Hospital  for  Tuber- 
culosis; Lieutenant,  Medical  Reserve  Corps,  U.  S.  N.  1823 
Chestnut  Street,   Philadelphia,  Pa. 

1907.— Simpson,  Frank  Farrow,  A.B.,  M.D.,  F.A.C.S. 
GjTiecologist,  Allegheny  General  Hospital;  Secretary-General 
of  the  Seventh  International  Congress  for  Obstetrics  and 
Gynecology.  Vice-President,  1915.  President,  1917.  Chief  of 
Medical  Section,  Council  of  National  Defense.  7048  Jenkins 
Arcade  Building,  Pittsburgh,  Pa. 

1914.— Slemons,  Josiah  Morris,  A.B.,  A.M.,  M.D.,  F.A.C.S. 
Professor  of  Obstetrics  and  GyTiecology,  Yale  University;  At- 
tending Obstetrician  and  Gynecologist,  New  Haven  Hospital; 
Chief  Obstetrician  and  Gynecologist,  New  Haven  Dispensary. 
284  Orange  Street,  New  Haven,  Connecticut. 

1905.— Smith,  Richard  R.,  M.D.,  F.A.C.S.  Surgeon  to 
Butterworth  Hospital.  Council,  1911.  Vice-President,  1912. 
Grand  Rapids,  Michigan. 

1898.— Stone,  Isaac  S.,  M.D.,  F.A.C.S.  Professor  of 
Gynecology,  University  of  Georgetown;  Gynecologist  to 
Columbia  Hospital  for  Women,  and  to  the  Georgetown  Uni- 
versity Hospital.  Vice-President,  1908.  Connecticut  Avenue 
and  L  Street,  N.  W.,  Washington,  D.  C. 

1905.— Stone,  William  Stephen,  A.B.,  M.D.  162  East 
Sixty -third  Street,  New  York. 

1909.— Studdiford,  William  Emery,  B.A.,  M.A.,  M.D., 
F.A.C.S.  Professor  of  Gynecology,  New  York  University; 
G^Tiecologist  to  Bellevue  Hospital;  Attending  Obstetrician  to 
the  New  York  Nursery  and  Child's  Hospital;  Consulting 
Surgeon  to  the  Franklin  Hospital,  Franklin,  New  Jersey. 
Council,  1914.     124  East  Thirty-sixth  Street,  New  York. 
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1906.— Taussig,  Frederick  Joseph,  A.B.,  M.D.,  F.A.C.S. 
Associate  in  Gynecology,  Washington  University;  Gynecologist 
to  Barnard  Free  Skin  and  Cancer  Hospitals;  Obstetrician  to 
St.  Louis  Maternity  Hospital;  Gynecologist  to  the  St.  Louis 
City  Hospital  and  City  Sanitarium.  Council,  1915.  731 
Metropolitan  Building,  St.  Louis,  Missouri. 

1905.— Taylor,  Howard  C,  Ph.B.,  M.D.,  F.A.C.S.  Attend- 
ing Gynecologist,  Roosevelt  Hospital;  Professor  of  Clinical 
Gynecology,  Columbia  University;  Consulting  Gynecologist, 
Tarry  town,  Stamford,  Greenwich,  and  Sharon  (Conn.)  Hos- 
pitals. Vice-President,  1914  and  1915.  32  West  Fiftieth 
Street,  New  York. 

1898.— Thompson,  John  F.,  A.M.,  M.D.,  F.A.C.S.  Pro- 
fessor of  Diseases  of  Women,  Medical  School  of  Maine  (now 
Bowdoin  Medical  College);  Surgeon,  Maine  General  Hospital; 
Consulting  Gynecologist,  Webber  Hospital,  Biddeford.  Vice- 
President,  1911.     211  State  Street,  Portland,  Maine. 

1897.— ViNEBERG,  HiRAii  N.,  M.D.,  F.A.C.S.  Attending 
Gynecologist  to  Mt.  Sinai  Hospital;  Consulting  Gynecologist 
to  the  Montefiore  Home  for  Chronic  Invalids.  751  Madison 
Avenue,  New  York. 

1903.— Wakefield,  W.  Francis  B.,  M.B.,  M.D.C.M., 
F.A.C.S.  Vice-President,  1917.  1065  Sutter  Street,  San  Fran- 
cisco, Cal. 

1909.— Ward,  George  Gray,  Jr.,  M.D.,  F.A.C.S.  Formerly 
Professor  of  Diseases  of  Women,  New  York  Post-Graduate  ^ledi- 
cal  School;  Associate  Professor,  in  charge  of  the  Department 
of  Gynecology,  Cornell  University  Medical  College;  Associate 
Gynecologist  to  Bellevue  Hospital;  Obstetrician  to  Misericordia 
Hospital;  Consulting  Gynecologist  to  New  York  Post-Graduate 
Hospital,  Monmouth  Memorial  Hospital,  Long  Branch,  N.  J., 
the  Italian  Hospital,  and  the  Booth  Memorial  Hospital,  New 
York  City.  Coxmcil,  1913.  Secretary.  71  West  Fiftieth  Street, 
New  York. 

1896.— Watkins,  Thomas  J.,  M.D.,  F.A.C.S.  Professor  of 
Gynecology,  Nortliwcstern  University  Medical  School;  Gyne- 
cologist to  St.  Luke's  Hospital,  Chicago.  Vice-President, 
1914.  President,  1915.  Council.  104  S.  Michigan  Boulevard, 
Chicago,  111. 

1915.— Watson,  Benjamin  Philip.  M.B.,  Ch.B.,  M.D., 
F.R.C.S.,  F.A.C.S.  Professor  of  Obstetrics  and  Gynecology, 
University  of  Toronto;  Obstetrician  and  GynecoIogist-in-Chief, 
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Toronto  General  Hospital;  Surgeon  in  British  Armj'^  in  Greece. 
14  ISIadison  Avenue,  Toronto,  Canada. 

1898.— Webster,  J.  Cl.\rence,  B.A.,  M.D.  (Edin.), 
F.R.C.P.E.,  F.R.S.E.,  F.A.C.S.  Professor  of  Obstetrics  and 
Gynecology,  Rush  Medical  College,  University  of  Chicago; 
Gynecologist,  Presbyterian  and  St.  Joseph's  Hospitals;  Fellow 
of  the  Edinburgh  Obstetrical  Society;  Corresponding  Member 
of  the  Royal  Academy  of  Palermo,  Italy,  and  of  the  Italian 
Obstetrical  and  Gynecological  Society.  920  Monroe  Bldg., 
104  South  Micliigan  Boulevard,  Chicago,  111. 

1902.— Wells,  Brooks  H.,  M.D.,  F.A.C.S.  Professor  Emer- 
itus of  G^mecology  in  the  New  York  Polyclinic  Medical  School 
and  Hospital;  Consulting  Surgeon  to  the  Brattleboro  Memorial 
Hospital,  Brattleboro,  Vt. ;  Consulting  Gynecologist  to  the  Beth 
Israel  Hospital,  New  York;  Associate  Surgeon  to  the  Woman's 
Hospital  in  the  State  of  New  York;  Editor  of  American  Journal 
of  Obstetrics.     523  INIadison  Avenue,  New  York. 

1916.— Werder,  Xavier  Oswald,  M.D.,  F.A.C.S.  Pro- 
fessor of  GjVTiecology,  University  of  Pittsburgh;  Gynecologist  at 
■Slercy  Hospital.     Jenkins  Arcade  Building,  Pittsburgh,  Pa. 

1892.— WiLLi.\Ms,  J.  Whitridge,  A.B.,  M.D.,  Sc.D.,  LL.D., 
F.A.C.S.  Professor  of  Obstetrics,  and  Dean  of  Medical  Depart- 
ment of  Johns  Hopkins  University;  Obstetrician-in-Chief  to 
the  Johns  Hopkins  Hospital;  Honorary  President,  Glasgow 
Gynecological  and  Obstetrical  Society,  1910-12;  President, 
American  Association  for  the  Prevention  of  Infant  MortaHty, 
1913-1914;  President,  Medical  and  Chirurgical  Faculty  of 
Maryland,  1916;  Corresponding  Member  of  the  Gynecological 
Societies  of  Leipzig  and  Munich.  Honorary  Fellow  of  Edin- 
burgh Obstetrical  Society,  etc.  Council,  1899.  Vice-President, 
1904.  President,  1914.  Council.  1128  Cathedral  St.,  Balti- 
more, Md. 

1886.— Wylie,  W.  Gill,  M.D.  Professor  Emeritus  of 
Gynecology,  New  York  Polyclinic  Medical  School  and  Hospital; 
Consulting  Gynecologist  to  Bellevue  Hospital ;  Fellow  of  the  Royal 
Medical  Societj-,  England.    28  West  Fortieth  Street,  New  York. 

1917. — YouxG,  Ernest  Boyen,  A.B.,  M.D.  Junior  Visiting 
Gynecologist,  Boston  City  Hospital;  Surgeon,  Massachusetts 
Women's  Hospital;  Instructor,  Gynecological  Department,  Har- 
vard Medical  School.     434  Marlborough  Street,  Boston,  Mass. 

Total  97  Fellows. 


ACTIVE  FELLOWS 

CLASSIFIED 


California 
KiRKLEY,  CYRtrs  A.,  432  South  Serrano  Avenue,  Los  Angeles. 
Lynch,  Frank  W.,  2511  Broadway,  San  Francisco. 
Newman,  Henry  Parker,  1560  Eighth  Street,  San  Diego. 
Wakefield,  W.  Francis,  1065  Sutter  Street,  San  Francisco. 

Canada 
Chipman,  Walter  William,  285  Mountain  Street,  Montreal. 
GooDALL,  James  R.,  27  Bishop  Street,  Montreal. 
Little,  Herbert  M.,  161  Stanley  Street,  Montreal. 
Watson,  Benjamin  Philip,  14  Madison  Avenue,  Toronto. 

Connecticut 
Slemons,  Josiah  Morris,  284  Orange  Street,  New  Haven. 

District  of  Columbia 
Bov£e,  J.  Wesley,   The  Rochambeau,   815   Connecticut  Avenue, 

Washington. 
Miller,  Gideon  Brown,  1730  K  Street,  N.  W.,  Washington. 
Stone,  Isaac  S.,  Connecticut  Avenue  and  L  Street,  N.  W.,  Wash- 
ington. 

Georgia 

Noble,  George  Henry,  980  Peachtree  Street,  Atlanta. 

Illinois 
Andrews,  Frank  T.,  448  Barry  Avenue,  Chicago. 
Barrett,  Channing  Whitney,  561  Stratford  Place,  Chicago. 
Byford,  Henry  T.,  Michigan  Avenue  and  Adams  Street,  Chicago. 
Curtis,  Arthur  H.,  104  South  Michigan  Avenue,  Chicago. 
Heaney,  Noble  Sproat,  104  South  Michigan  Avenue,  Chicago. 
Martin,  Franklin  H.,  30  North  Michigan  Avenue,  Chicago. 
Watkins,  Thomas  J.,  104  S.  Michigan  Boulevard,  Chicago. 
Webster,  J.  Clarence,  104  South  Michigan  Avenue,  Chicago. 

Kentucky 
McMuRTRY,  Lewis  S.,  The  Atherton,  Louisville. 

Louisiana 
Clark,  Samuel  M.  D.,  108  Baronne  Street,  New  Orleans. 
Miller,  Charles  Jefferson,  1638  Joseph  Street,  New  Orleans. 
Gyn  Soc  c 
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Maine 
Thompson,  John  F.,  211  State  Street,  Portland. 

Maryland 

CxiLLEN,  Thomas  S.,  20  East  Eager  Street,  Baltimore. 
HuNNER,  Guy  L.,  2305  St.  Paul  Street,  Baltimore. 
Kelly,  Howard  A.,  1418  Eutaw  Place,  Baltimore. 
Russell,  William  Wood,  1208  Eutaw  Place,  Baltimore. 
Williams,  J.  Whitridge,  1128  Cathedral  Street,  Baltimore. 

Massachusetts 
Burrage,  Walter  L.,  282  Newbury  Street,  Boston. 
Graves,  William  P.,  244  Marlborough  Street,  Boston. 
Green,  Charles  M.,  78  Marlborough  Street,  Boston. 
Hutchins,  Henry  Talbot,  522  Commonwealth  Avenue,  Boston. 
Newell,  Franklin  Spilman,  443  Beacon  Street,  Boston. 
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First  Day,  Thursday,  May  31,  1917 

Morning  Session.  The  Society  met  in  the  Blue  Room  of 
the  William  Penn  Hotel  and  was  called  to  order  at  10  a.m.  by 
the  President,  Dr.  Frank  Farrow  Simpson,  Pittsburgh,  who 
said:  "It  affords  me  a  great  deal  of  pleasure  to  welcome  the 
members  to  Pittsburgh  and  to  call  to  order  the  Forty-second 
Annual  Meeting  of  the  American  Gynecological  Society." 

The  Secretary  called  the  roll. 

The  Secretary  stated  that  he  had  received  letters  from  the 
follo^^^ng  members  expressing  regret  at  their  inability  to  attend 
the  meeting:  Dr.  J.  Clarence  Webster,  Chicago;  Dr.  J.  Wesley 
Bovee,  Washington,  D.  C;  and  Dr.  Richard  R.  Smith,  Grand 
Rapids,  Michigan. 

The  next  order  of  business  being  the  reception  of  guests, 
the  Secretary  announced  that  those  gentlemen  who  had  accepted 
the  invitation  to  contribute  to  the  Symposium  on  "The  Rela- 
tion of  the  Glands  of  Internal  Secretion  to  Gynecology  and 
Obstetrics"  were  the  Official  Guests  of  the  Society.  They  are: 
Dr.  Emil  Goetsch,  Baltimore;  Dr.  Carey  Pratt  McCord,  Detroit; 
Dr.  Carl  Voegtlin,  Washington,  D.  C;  Dr.  Eugene  H.  Pool, 
New  York;  Dr.  David  Marine,  Cleveland,  Ohio;  Dr.  Alwin 
Pappenheimer,  New  York;  Dr.  A.  J.  Carlson,  Chicago;  Dr. 
Swale  Vincent,  Winnipeg,  Manitoba,  Canada;  Dr.  Leo  Loeb, 
St.  Louis,  Missouri;  Dr.  Holmes  C.  Jackson,  New  York;  Dr. 
John  R.  Murlin,  New  York. 

On  motion  by  various  Fellows  the  following  gentlemen  were 
made  guests  and  invited  to  participate  in  the  discussions: 
Dr.  Francis  Carter  Wood,  New  York;  Dr.  C.  H.  Aufhammer, 
Pittsburgh;  Dr.  H.  H.  Sherk,  Passadena,  Cal.;  Dr.  E.  K.  Cullen, 
Detroit,  Mich.;  Dr.  Gustav  Zinke,  Cincinnati,  Ohio;  Dr.  J.  W\ 
Keefe,  Providence,  R.  I. ;  Dr.  James  E.  King,  Buffalo,  New  York; 
Dr.  E.  C.  Samuels,  New  Orleans,  La.;  Dr.  Henry  Schmitz, 
Chicago,  111.;  Dr.  J.  L.  Sagerson,  Johnstown,  Pa.;  Dr.  T.  E. 
Mendenhall,  Johnstown,  Pa.;  Dr.  Edward  Ziegler,  Pittsburgh, 
Pa.;  and  Prof.  C.  C.  Guthrie,  Pittsburgh,  Pa. 

The  President. — It  is  with  a  great  deal  of  pleasure  in  the 
name  of  the  Society  that  I  extend  a  hearty  welcome  and  the 
privileges  of  the  floor  to  our  guests.  They  are  not  only  welcome, 
but  we  hope  they  will  honor  us  by  attending  the  social  functions. 
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I  now  have  the  very  great  pleasure  of  presenting  one  of  our 
Fellows  who  will  deliver  to  you  an  address  of  welcome — Dr. 
Huggins,  of  Pittsburgh. 

Address  of  Welcome  by  Dr.  R.  R.  Huggins 

Mr.  President  and  Fellows  of  the  American  Gynecological 
Society:  It  gives  me  great  pleasure,  on  behalf  of  the  medical 
profession  of  Pittsburgh  and  the  Pittsburgh  Fellows  to  extend 
to  you  the  right  hand  of  fellowship  and  a  hearty  welcome. 

A  few  years  ago  I  was  in  New  York  and  was  introduced  to 
the  late  Dr.  Bull.  He  said,  "Are  you  from  Pittsburgh?"  I 
replied,  "Yes."    He  said,  "How  far  is  that  from  Bryn  Mawr?" 

The  other  day  I  was  talking  to  an  old  friend  of  mine  who 
had  spent  his  boyhood  days  in  Brownsville.  Brownsville  is  a 
town  with  about  10,000  inhabitants;  it  is  a  few  miles  up  the 
river,  and  he  assured  me  that  in  his  younger  days  that  Pitts- 
burgh was  really  a  promising  little  village,  and  the  only  reason 
that  Pittsburgh  exists  and  is  a  larger  city  today  than  Bro'mis- 
ville  is  that  the  farmers  in  his  neighborhood  opposed  the 
admission  of  railroads. 

I  am  told  that  our  Secretary  of  the  Navy,  Mr.  Daniels,  came 
into  Pittsburgh  not  long  ago  unannounced  and  called  up  the 
American  Steel  Company  and  said,  "Tliis  is  Mr.  Daniels, 
Secretary  of  the  Navy,"  and  a  boy  at  the  telephone  said,  "What 
are  you  giving  us?"  But  he  turned  out  to  be  Mr.  Daniels. 
Mr.  Daniels  was  given  an  escort  and  taken  around  through  the 
city,  was  shown  some  of  our  wonderful  plants,  and  about  4 
o'clock  in  the  afternoon  he  said,  "I  have  seen  all  I  want  of 
Pittsburgh;  let  us  run  over  to  Bentley,"  which  was  half  an  hour's 
trip.    So  you  see  we  have  really  spread  out  in  a  very  short  time. 

The  very  entrance  into  our  city  presupposes  that  we  have 
a  large  city,  whether  you  come  over  the  Pennsylvania,  the 
B.  &  O.,  or  the  Panhandle,  you  see  lots  of  rocks,  hills,  and 
mountains,  and  many  houses  scattered  here  and  there  indicating 
poor  prospects,  but  if  you  take  a  ride,  before  you  leave  the  city 
of  Pittsburgh,  over  our  boule\-ards  and  through  our  parks,  you 
will  see  a  beautiful  city,  one  that  lias  grown  up  in  a  few  years, 
because  twenty-five  years  ago  it  was  not  the  Pittsburgh  of  today. 
At  that  time  we  had  no  large  parks.  Twenty-five  \ears  ago  the 
Carnegie  Library  and  Memorial  and  all  that  you  see  was  one 
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large  tract.  1  say  this  to  emphasize  our  newness,  and  if,  per- 
chance, the  medical  profession  does  not  stand  out  in  the  annals 
as  prominently  as  we  might  I  want  you  to  remember  the  men 
who  have  spent  their  years  in  Pittsburgh  and  are  Fellows  of  this 
Society.  While  they  may  not  have  written  as  extensively  as 
some  other  men,  we  feel  proud  of  some  of  them.  One  of  the 
prominent  surgeons  of  Pittsburgh  thirty  or  forty  years  ago  v.^as 
the  first  man  in  the  world,  I  beheve,  to  do  an  abdominal  section 
for  rupture  of  the  bladder. 

Again,  I  extend  to  you  a  hearty  and  cordial  welcome  to  this 
city. 

Response  to  the  Address  of  Welcome  by  Dr.  John  G. 
Clark,  Philadelphia 

Mr.  Chairman,  Dr.  Huggins,  and  our  Pittsburgh  Fellows: 
It  is  my  honor,  as  the  Fellow  designated  by  our  Secretary, 
Dr.  Ward,  to  accept  on  behalf  of  the  American  Gynecological 
Society  the  generous  hospitality  of  our  Pittsburgh  colleagues. 
It  is  appropriate  that  we  should  meet  in  this  great  gateway 
city  through  which  flows  in  a  cencentrated  stream  the  ideas 
of  a  young  and  vigorous  West  to  the  more  conservative  Atlantic 
seaboard,  a  meeting-place  where  our  varying  theories  and 
observations  may  fall  into  flux  and  be  amalgamated,  as  precious 
metals  are  refined,  into  durable  and  workable  products.  Further, 
in  coming  here  it  is  our  pleasure  to  stamp  with  approval  the 
ever-increasing  progressive  ideals  of  your  medical  profession. 
Within  the  memory  of  our  Fellows,  and  we  have  only  young 
fellows  in  this  Society,  Pittsburgh  was  most  inadequately  sup- 
plied with  institutions  for  the  sick.  This  hiatus  in  observation 
stations  in  which  to  follow  the  trend  and  termination  of  the 
ills  of  the  body,  necessarily  reduced  the  local  output  of  scientific 
work,  for  a  hospital  is  as  essential  to  a  physician  for  careful 
clinical  work  as  the  laboratory  to  the  physiologist,  anatomist 
or  pathologist  for  scientific  investigation. 

The  adequacy  of  these  proving  grounds  for  the  theories  and 
practice  of  medicine  is  the  measure  of  progressive  evolution 
in  any  community.  The  last  two  decades,  liowever,  have 
witnessed  a  most  remarkable  evolution  in  hospital  efficiency 
and  standardization  in  this  city.  Indeed,  this  transformation 
is  no  less  than  marvelous  and  serves  as  a  monument  to  your 
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energy  as  physicians  and  as  a  tribute  to  the  philanthropy  of 
your  citizens.  You  now  have  splendid  hospitals,  munificently 
equipped  with  all  modern  essentials  under  the  direction  of  the 
most  capable  physicians  and  surgeons.  No  program  of  the 
American  Medical  Association  or  of  our  special  national  societies 
is  complete  without  your  contributions.  You  are  progressive, 
scientific,  practical  and  ever  on  the  alert  for  the  newest  and  best 
in  your  art.  We  congratulate  you  on  these  evidences  of  effi- 
ciency and  we  are  here  at  this  forty -second  meeting  of  our 
Society  under  the  assurance  that  our  transactions  shall  find  a 
most  congenial  atmosphere  for  their  completion. 

Also,  in  coming  to  Pittsburgh,  we  desire  to  pay  tribute  to 
your  colleague  and  our  President,  Dr.  Frank  Farrow  Simpson. 
This  worthy  descendant  of  English  forebears,  in  whose  veins  I 
am  sure  there  is  an  admixture  of  persistent  Huguenot  blood 
which  knows  no  such  work  as  fail,  was  born  and  raised  in  that 
splendid  and  chivalrous  State,  South  Carolina,  but  attained  his 
enviable  professional  growth  right  here  in  your  midst.  He  has 
always  stood  for  the  highest  ideals  as  a  citizen  and  a  physician. 
Through  his  indomitable  energy  and  clear  vision  he  has  helped 
to  solve  some  of  our  difficult  gynecological  problems.  When 
he  relinquished  his  work  among  you,  there  was  not  one  of  us 
but  felt  that  our  specialty  had  sustained  a  great  loss,  but  now 
that  this  unswervingly  loyal  American  has  taken  up  his  arduous 
task  as  Secretary  of  the  Medical  Di\-ision  of  the  Council  of 
National  Defense,  we  realize  that  a  destiny  which  shapes  our 
ends  has  wisely  transplanted  him  from  the  smaller  to  a  much 
more  comprehensive  domain.  Our  Government  could  find  no 
more  faithful  and  self-sacrificing  servant,  one  who  will  serve  in  a 
spirit  of  fairness  and  justice  all  the  purposes  of  a  benevolent 
democracy. 

In  coming  here,  therefore,  it  is  our  purpose  to  pay  tribute 
to  your  progressive  medical  profession  and  to  honor  our  genial 
Pittsburgh  Fellows  and  our  distinguished  Chairman.  For  the 
unbounded  hospitality  which  you  set  before  us,  we  extend  our 
sincerest  thanks,  a  most  inadequate  requital  for  your  generous 
courtesy. 

The  President. — It  is  the  duty  of  your  President  at  the 
first  session  to  announce  the  names  of  the  Fellows  chosen  from 
the  floor  for  the  Nominating  Committee.  The  Nominating 
Committee  consists  of  five  ex-presidents  of  the  Society  and  of 
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three  Fellows  who  are  to  reach  a  decision  regarding  their  choice 
for  nominees  today,  and  these  nominations  will  be  posted 
before  tomorrow  morning.  The  Chair  nominates  for  that  com- 
mittee Dr.  Cullen,  of  Baltimore,  Dr.  Dickinson,  of  Brooklyn, 
and  Dr.  Studdiford,  of  New  York,  and  as  ex-presidents,  Drs.  J. 
Wesley  Bovee,  J.  Whitridge  Williams,  Henry  C.  Coe,  Howard 
A.  Kelly,  and  Dr.  E.  C.  Dudley. 

The  President  announced  that  at  the  close  of  the  morning 
session,  at  1  o'clock,  a  luncheon  would  be  given  by  him  in  an 
adjoining  room  to  which  Fellows  and  guests  were  cordially 
invited;  that  tomorrow  (Friday),  the  Pittsburgh  Fellows  would 
entertain  the  Society  and  its  guests  at  luncheon  in  the  Recep- 
tion Room  of  the  Hotel.  A  subscription  dinner  of  the  Society, 
to  which  the  guests  are  invited,  will  be  held  in  the  Reception 
Room  of  the  Hotel  at  7  p.m. 

The  local  Fellows  expressed  the  hope  that  the  visiting  doctors 
would  take  advantage  of  the  hospitality  extended  by  the  Pitts- 
burgh Club  through  Drs.  Chalfant  and  Huggins. 

The  President  called  attention  to  a  rule  of  the  Society  that 
the  reading  of  papers  is  limited  to  twenty  minutes  and  discus- 
sions to  five  minutes. 

Papers  were  read  as  follows : 

1.  "An  Histological  Study  of  Fifty  Uteri  Removed  at 
Cesarean  Section"  (With  Lantern  Shdes),  by  Dr.  J.  Whitridge 
Williams,  Baltimore,  Maryland. 

This  paper  was  discussed  by  Drs.  Da\'is,  Cragin,  Reed, 
Polak,  Boldt,  John  G.  Clark,  Vineberg,  Zinke,  Goffe,  Carlson, 
Studdiford,  S.  M.  D.  Clark,  Gellhorn,  McGlinn,  and  Newell, 
after  which  the  discussion  was  closed  by  the  essajast. 

2.  "The  Value  of  the  Avoidance  of  Shock  and  Trauma  in  the 
Treatment  of  Eclampsia,"  by  Dr.  Edwin  B.  Cragin,  New  York 
City,  which  was  discussed  by  Drs.  Williams,  Peterson,  Anspach, 
Dav-is,  Bailey,  Vineberg,  and  Zinke,  and  discussion  was  closed 
by  the  author  of  the  paper. 

3.  "Analysis  of  the  Work  of  the  Uterologist,"  by  Dr.  Robert 
L.  Dickinson,  Brooklyn,  New  York. 

On  motion,  the  Society  adjourned  until  2.30  p.m. 
Afternoon  Session.     The  Society  reconvened  at  2.30  p.m.  and 
was  called  to  order  by  the  President. 

The  Secretary  read  a  letter  from  a  distinguished  and  highly 
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esteemed  ex-president  of  the  Society,  Dr.  Seth  C.  Gordon, 
Portland,  Maine,  regretting  his  inabiUty  to  attend  the  meeting 
and  conveying  his  best  wishes  for  a  successful  session. 

Dr.  Willis  E.  Ford,  Utica,  New  York,  moved  that  the  Secre- 
tary be  instructed  to  telegraph  Dr.  Gordon  the  best  wishes  of 
the  Society.    This  was  carried  unanimously  by  a  rising  vote. 

Symposium  ox  R-^.diotherapy 

4.  "Methods  and  Results  of  Radium  Treatment  of  Uterine 
Hemorrhage  Due  to  Other  Causes  than  Malignancy,"  by  Dr. 
Howard  A.   Kelly,   Baltimore,   Maryland. 

5.  "Radium  in  the  Treatment  of  Certain  Types  of  Uterine 
Hemorrhage  and  Uterine  Fibroids,"  by  Dr.  C.  Jeff.  Miller,  New 
Orleans,  Louisiana. 

().  "  The  Use  of  Radium  in  Cases  of  Benign  Uterine  Hemor- 
rhage," by  Dr.  John  G.  Clark,  Philadelphia,  Pennsylvania. 

7.  "Radium  in  Uterine  Cancer,"  by  Dr.  Harold  C.  Bailey, 
New  York  City. 

The  discussion  of  this  symposium  was  opened  by  Dr.  Francis 
Carter  Wood,  New  York  City,  and  continued  by  Drs.  Boldt, 
Samuels,  Schmitz,  and  Graves,  after  which  the  discussion  was 
closed  by  the  authors  of  the  symposium. 

8.  "An  Etiologic  Study  of  Vulvar  Carcinoma,"  by  Dr. 
Frederick  J.  Taussig,  St.  Louis,  Missouri,  which  was  discussed 
by  Dr.  Cullen  and  in  closing  by  the  essayist. 

9.  "Adenomyoma  of  the  Rectovaginal  Septum,"  by  Dr. 
Thomas  S.  Cullen,  Baltimore,  Maryland,  which  was  discussed 
by  Dr.  W^ood,  and  in  closing  by  the  essayist. 

On  motion,  the  Society  adjourned  until  9  a.m.,  Friday. 

Second  Day,  Friday,  June  1,  1917 

Morning  Session.  The  Society  met  at  9  a.m.  and  was  called 
to  order  by  the  President. 

10.  "  Gastro-intestinal  Conditions  in  Women,"  by  Dr.  Charles 
A.  L.  Reed,  Cincinnati,  Ohio,  which  was  discussed  by  Dr.  John 
G.  Clark,  after  which  the  discussion  was  closed  bj'  the 
essayist. 

Gyn  Soc  d 


xlviii  FORTY-SECOND  ANNUAL  MEETING 

Symposium  on  the  Relation  of  the  Glands  of  Internal 
Secretion  to  Gynecology  and  Obstetrics 

The  President  in  referring  to  this  symposium  said:  "these 
reports,  as  you  will  see  from  the  program  of  the  Referats  have 
been  printed  and  distributed  to  the  Fellows  prior  to  the  meeting, 
in  order  that  those  interested  might  have  ample  opportunity 
to  prepare  themselves  for  discussion.  These  papers  will  not  be 
read  in  full,  but  a  five-minute  summary  will  be  given  either  by 
the  author  or  a  substitute. 

"  In  view  of  the  fact  that  Dr.  Robert  T.  Frank  was  called  to 
active  military  duty  the  day  before  yesterday,  and  it  is  impos- 
sible for  him  to  be  present,  the  Secretary  will  present  his  intro- 
ductory remarks." 

11.  "Introduction,"  by  Dr.  Robert  T.  Frank,  New  York. 
(Read  by  the  Secretary  in  the  absence  of  the  author.) 

12.  "The  Relation  of  the  Pituitary  Gland  to  the  Female 
Generative  Organs  from  the  Experimental  and  Clinical  Aspect," 
by  Dr.  Emil  Goetsch,  Baltimore,  Maryland,  Associate  in  Sur- 
gery at  Johns  Hopkins  Hospital  (by  invitation). 

13.  "The  Pineal  Gland's  Influence  upon  Growth  and  Differ- 
entiation with  Particular  Reference  to  its  Influence  upon 
Prenatal  Development,"  by  Dr.  Carey  Pratt  McCord,  Detroit, 
Michigan,  Physiologist  to  the  Research  Laboratories  of  Parke, 
Davis  &  Co.  (by  invitation). 

14.  "The  Physiological  and  Pathological  Importance  of  the 
Parathyroid  Gland  from  the  Experimental  Aspect,"  by  Dr. 
Carl  Voegtlin,  Washington,  D.  C,  Professor  of  Pharmacology 
of  the  Hygienic  Laboratory,  U.  S.  Public  Health  Service  (b\- 
invitation) . 

15.  "The  Relation  of  the  Parathyroid  System  to  the  Female 
Genital  Apparatus,"  by  Dr.  Eugene  H.  Pool,  New  York  (by 
invitation). 

16.  "The  Thyroid  Gland  in  Relation  to  Gynecology  and 
Obstetrics,"  by  Dr.  David  Marine,  Cleveland,  Ohio,  Professor 
of  Experimental  Medicine,  Western  Reserve  University  (by 
invitation). 

17.  "The  Possible  Bearing  of  the  Thymus  Gland  upon  the 
Female  Genital  Tract,"  by  Dr.  Alwin  M.  Pappenheimer,  New 
York,  Assistant  Professor  of  Pathology,  College  of  Physicians 
and  Surgeons,  Columbia  University   (by  invitation). 
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18.  "The  Endocrine  Function  of  the  Pancreas  and  its  Rela- 
tion to  the  Sex  Life  of  Women,"  by  Dr.  A.  J.  Carlson,  Chicago, 
Illinois,  Professor  of  Physiology,  University  of  Chicago  (by 
invitation). 

19.  "The  Experimental  and  Clinical  Evidence  as  to  the 
Influence  Exerted  by  the  Adrenal  Bodies  upon  the  Genital 
System,"  by  Dr.  Swale  Vincent,  Winnipeg,  Manitoba,  Canada, 
Professor  of  Physiological  Chemistry,  University  of  Manitoba 
(by  invitation). 

20.  "The  Relation  of  the  Ovary  to  the  Uterus  and  the 
Mammary  Gland  from  the  Experimental  Aspect,"  by  Dr.  Leo 
Loeb,  St.  Louis,  Missouri,  Professor  of  Comparative  Pathology, 
Washington  University  (by  invitation). 

21.  "Transplantation  and  Retention  of  Ovarian  Tissue  after 
Hysterectomy,"  by  Dr.  William  P.  Graves,  Boston,  Massa- 
chusetts. 

22.  "The  Preparation  and  Standardization  of  0\arian  and 
Placental  Extracts,"  by  Dr.  William  H.  Morley,  Detroit, 
Michigan. 

23.  "The  Placenta  Regarded  as  a  Gland  of  Internal  Secre- 
tion," by  Dr.  Robert  T.  Frank,  New  York  City. 

24.  "Relation  of  the  Sex  Glands  to  Metabolism,"  by  Dr. 
John  R.  Murlin,  New  York,  Assistant  Professor  of  Physiology, 
Cornell  University  Medical  College  (by  invitation),  and  Dr. 
Harold  C.  Bailey,  New  York. 

25.  "Progress  in  the  Study  of  Ovarian  Transplantation  and 
Ovarian  Secretion,"  by  Dr.  Franklin  H.  Martin,  Chicago,  Illinois. 

26.  "The  Autonomic  System  as  an  Integrator  of  the  Endo- 
crine Organs,  with  Special  Reference  to  the  Gonads,"  by  Holmes 
C.  Jackson,  Ph.D.,  Professor  of  Physiology,  New  York  Uni- 
versity and  Bellevue  Medical  College,  New  York  (by  invitation). 
Read  by  title. 

The  discussion  of  this  symposium  was  opened  by  Dr.  Williams 
and  continued  by  Drs.  Gellhorn,  John  G.  Clark,  Wood,  Guthrie, 
Boldt,  and  Byford,  after  which  the  discussion  was  closed  by 
Drs.  McCord,  Carlson  and  Graves. 

At  this  juncture  the  first  Vice-President,  Dr.  Le  Roy  Broun, 
took  the  chair  and  President  Simpson  delivered  his  address. 

At  the  conclusion  of  the  address,  Dr.  Lewis  S.  McMurtry, 
Louisville,  Kentucky  said:  "We  are  living  in  extraordinary 
times,  and  we  have  listened  to  an  interesting  and  exceedingly 
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remarkable  address,  and  I  move  that  a  rising  vote  of  thanks  be 
tendered  to  the  President  for  his  admirable  essay."  This  was 
carried  unanimously. 

27.  "Ureter  Stricture  in  Women;  a  Report  of  100  Cases" 
(with  lantern-slide  demonstration),  by  Dr.  Guy  L.  Hunner, 
Baltimore,  Maryland. 

The  hour  for  adjournment  ha^•ing  arrived,  on  motion,  duly 
seconded  and  carried,  the  discussion  on  Dr.  Hunner's  paper  was 
postponed  and  made  the  first  order  of  the  afternoon  session. 

On  motion,  duly  seconded  and  carried,  the  Association 
adjourned  until  2.30  p.m. 

Afternoon  Sessio7i.  The  Society  reconvened  at  2.30  p.m. 
and  was  called  to  order  by  the  President.  The  paper  of  Dr. 
Hunner  was  discussed  by  Dr.  Aufhammer,  Pittsbm-gh,  after 
which  the  discussion  was  closed  by  the  essa^^ist. 

28.  "  Some  Chnical  and  Experimental  Observations  in  Regard 
to  the  Relative  Virulence  of  the  Bacterial  Flora  of  the  Upper 
and  Lower  Portions  of  the  Vaginal  Canal  of  the  Pregnant 
Woman,"  by  Dr.  Thomas  B.  Carroll,  Pittsburgh,  Pennsylvania 
(by  in\'itation). 

The  paper  was  discussed  by  Drs.  Litzenberg,  Schumann,  and 
Zinke,  after  which  the  discussion  was  closed  by  the  author. 

29.  "  A  Clinical  Study  of  Blood-pressure,  Pulse-pressure,  and 
Hemoglobin  Estimations,  in  Post-operative  Shock  and  Hemor- 
rhage and  Cardiac  Dilatation,"  by  Dr.  John  O.  Polak, 
Brooklyn,  New  York. 

Discussed  by  Dr.  Huggins,  and  discussion  closed  by  the 
author  of  the  paper. 

30.  "Treatment  of  Cystocele  and  Uterine  Prolapse  during 
the  Child-bearing  Period,"  by  Dr.  Thomas  J.  Watkins,  Chicago, 
Illinois. 

31.  "A  Cystoscopic  Study  of  the  End-results  of  Various 
Forms  of  Cystocele  Operations,"  by  Drs.  Le  Roy  Broun  and 
Reginald  M.  Rawls,  New  York  City. 

32.  "A  Subtotal  Vaginal  Hysterectomy  Technic  Equally 
Applicable  to  Cases  with  or  without  Procidentia  Uteri  or  Cys- 
tocele," by  Dr.  Dougal  Bissell,  New  York  City. 

These  three  papers  were  discussed  together.  The  discussion 
was  opened  by  Dr.  Boldt  and  continued  by  Drs.  Newman, 
Vineberg,  Keefe,  and  Ward,  after  which  the  discussion  was 
closed  by  Drs.  Watkins,  Bissell  and  Rawls. 

33.  "  Midwife  Situation :   Is  the  Control  of  the  Midwife  as 
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Undertaken  by  the  Bureau  of  Medical  Education  and  License 
a  Step  in  Advance  or  Retrogression?"  by  William  R,  Nicholson, 
Philadelphia.     Read  by  title. 

On  motion  the  Society  adjourned  until  5.00  p.m. 

Business  Meeting 

At  the  William  Penn  Hotel,  Pittsburgh,  Pennsylvania,  on 
June  1,  1917,  the  Business  Meeting  was  called  to  order  at  5.00 
P.M.  by  the  President,  Dr.  Frank  Farrow  Simpson. 

The  Minutes  of  the  preceding  meeting  were  presented  as 
published  in  the  Transactions  and  they  were  adopted  as  printed. 

The  Treasurer's  report  w  as  presented,  and  after  being  audited 
by  the  auditing  committee  composed  of  Drs.  C.  Jeff.  Miller  and 
Litzenberg,  appointed  by  the  Chairman,  and  reported  correct, 
it  was  received  and  placed  on  file. 

The  President  spoke  of  Dr.  Bovee's  illness,  and  it  was  moved 
that  a  telegram  be  sent  by  the  Secretary,  expressing  the  sym- 
pathy and  good  wishes  of  the  Society.     Carried. 

The  Secretary  presented  the  report  of  the  Council  on  Dr. 
Findley's  amendment  to  the  Constitution,  establishing  the 
position  of  Associate  Fellow,  with  the  recommendation  that  it 
be  not  adopted.  On  motion  to  approve  action  of  the  Council, 
it  was  carried. 

The  Council  reported  the  following  changes  in  membership 
of  the  Society.  The  death  of  Dr.  Ernest  W.  Cushing  was 
reported  on  August  21,  1916.  He  had  been  an  active  member 
twenty-three  years.  Dr.  Thomas  B.  Ashby  also  died  on  June 
20,  1910,  an  Honorary  Fellow  since  1914.  Dr.  Chauncey  D. 
Palmer,  an  Honorary  Fellow  since  1907,  died  January  10,  1917. 

The  resignation  of  Dr.  George  W.  Jarman,  a  member  since 
1895,  was  read  and  accepted. 

It  was  reported  that  on  request  from  the  following  Fellows 
they  were  transferred  to  the  Honorary  List,  all  provisions  of 
the  By-Laws  having  been  complied  with. 
Dr.  Hermann  J.  Boldt,  elected  in  1888. 
Dr.  Charles  P.  Noble,  elected  in  1891. 
Dr.  Emilius  C.  Dudley,  elected  in  1886. 
Dr.  Edward  Reynolds,  elected  in  1890. 

Letters  and  telegrams  of  regret  were  read  from  Drs.  Gordon, 
Webster,  Bovee,  W'akefield,  Nicholson,  Smith,  and  Brettauer. 

The  Council  recommended  that  Drs.  Findley,  Gra^■es,  and 
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Slemons  be  nominated  as  the  representatives  of  the  Society  to 
the  Board  of  Governors  of  the  American  College  of  Surgeons. 
Carried. 

The  Council  announced  the  appointment  of  Dr.  J.  Wesley 
Bovee  as  delegate,  and  Dr.  J.  Montgomery  Baldy  as  alternate 
to  the  Congress  of  Physicians  and  Surgeons  for  three  years. 
Carried. 

Dr.  Broun's  report  on  the  progress  of  the  album  was  presented 
with  the  recommendation  that  the  Society  order  that  a  special 
tax  of  ten  ($10.00)  dollars  be  levied  on  each  Fellow.     Carried. 

A  report  on  the  cost  of  the  Referat  was  made  and  the  action 
of  the  Council  was  approved  and  carried. 

The  report  of  the  Council  on  nominations  for  Fellowship 
was  presented.  The  names  of  Dr.  Channing  Whitney  Barrett, 
Dr.  William  Wood  Russell,  Dr.  Ernest  Boyen  Young,  Dr. 
James  E.  King,  and  Dr.  Ralph  H.  Pomeroy  were  presented. 
Each  candidate  was  ballotted  on  separately  and  elected. 

The  report  of  the  nominating  committee  for  officers  for  the 
ensuing  year  was  presented  as  follows: 

President — Dr.  John  G.  Clark. 

1st  Vice-President — Dr.  Henry  T.  Bj^ord. 

2d  Vice-President— Dv.  Brooks  H.  Wells. 

Treasurer — Dr.  Brooke  M.  Anspach. 

Secretary — Dr.  George  Gray  Ward,  Jr. 

Members  of  the  Council — Dr.  Frank  F.  Simpson,  Dr.  Josiuh 
M.  Slemons,  and  Dr.  Benjamin  P.  W^atson. 

It  was  recommended  to  suspend  this  year  the  Referat  on 
"Chronic  Infections  of  the  Pelvic  Organs"  and  substitute  a 
sjTiiposium  on  those  features  of  Military  Surgery  with  which 
the  Fellows  of  the  Society  were  best  fitted  to  cope,  namely. 
Abdominal  Injuries. 

Dr.  Peterson  reported  as  Chairman  of  the  special  committee 
consisting  of  Drs.  Peterson,  Goffe,  and  Reynolds,  and  presented 
the  following  resolution : 

"Whereas,  Each  National  Medical  Organization  of  the 
Country  has  been  called  upon  by  the  Medical  Section  of  the 
Council  of  National  Defense  to  state  what  it  can  do  as  an 
organization  to  assist  the  Nation  in  its  present  crisis;  and 

W^HEREAS,  There  are  many  fields  of  activity  to  which  the 
American  Gynecological  Society  may  give  its  support  as  follows, 
namely: 


FORTY-SECOND  ANNUAL  MEETING  Iiii 

1.  The  assisting  in  the  control  and  limitation  of  venerea! 
diseases, 

2.  The  study  of  many  problems  in  connection  with  abdominal 
surgery. 

3.  The  rendering  of  expert  care,  both  obstetric  and  gyneco- 
logic to  the  families  of  officers  and  men  at  the  front. 

Therefore  be  it 

Resolved,  That  the  American  Gynecological  Society  cooperate 
with  other  organizations  working  for  the  moral  and  physical 
welfare  of  the  Army  and  Navy,  and  those  dependent  upon 
them,  along  the  lines  set  forth  above. 

A  motion  was  made  to  refer  the  report  of  Drs.  Peterson,  Goffe, 
and  Reynolds  to  the  Council  with  power.     Carried. 

Dr.  Clark  was  then  introduced  by  Dr.  Simpson  as  the  next 
President  of  the  Society. 

Place  and  date  of  meeting  was  referred  to  the  Council  with 
power. 

As  there  was  no  further  business  to  come  before  the  meeting, 
on  motion,  duly  seconded  and  carried,  the  Society  adjourned 
.sine  die. 

George  Gray  Ward,  Jr.,  M.D., 

Secretary. 


CONSTITUTION 

I.  This  Society  shall  be  known  as  the  American  Gyneco- 
logical Society. 

II.  The  object  of  this  Society  shall  be  the  promotion  of 
knowledge  in  all  that  relates  to  the  Diseases  of  Women,  to 
Obstetrics,  and  to  Abdominal  Surgery. 

FELLOWS 

III.  The  Fellows  of  this  Society  shall  consist  of  Fellows  and 
Honorary  Fellows. 

The  Fellows  shall  not  exceed  one  hundred  in  number. 

The  Honorary  Fellows  shall  not  exceed  ten  American  (exclu- 
sive of  those  who  have  been  Active  Fellows  of  the  Society) 
and  twenty-five  foreign. 

"Candidates  for  Active  Fellowship  shall  be  graduates  of 
medicine  of  at  least  ten  (10)  years'  standing  and  shall  be  pro- 
posed to  the  Council  by  two  Fellows  only,  at  least  two  months 
before  the  first  day  of  the  meeting,  each  nomination  being 
accompanied  by  a  list  of  the  principal  publications  of  the 
candidate  and  of  the  official  positions  which  he  holds.  On 
nomination  by  the  Council,  each  candidate  shall  be  separateh' 
balloted  for  at  the  annual  meeting.  A  two-thirds  affirmative 
vote  of  all  the  Fellows  present  shall  constitute  an  election,  at 
least  fifteen  Fellows  being  present. 

A  list  of  all  the  candidates,  accompanied  by  the  names  of 
their  proposers,  their  official  positions,  and  their  principal 
publications,  shall  be  sent  to  every  Fellow  with  the  notification 
of  the  annual  meeting." 

HONORARY   FELLOWS 

IV.  The  power  of  nominating  Honorary  Fellows  shall  be 
vested  in  the  Council. 
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No  Honorary  Fellow  shall  be  voted  on  at  the  same  Annual 
Meeting  at  which  his  name  is  recommended  by  the  Council; 
but  at  the  next  succeeding  Annual  Meeting,  except  in  the  case 
of  active  Fellows  of  the  Society  being  transferred  to  the  Honorary 
List. 

The  election  shall  take  place  in  the  same  manner  as  that  of 
ordinary  Fellows. 

They  shall  enjoy  all  the  privileges  of  other  Fellows,  but 
shall  not  be  required  to  pay  any  fee  or  be  allowed  to  hold  any 
oflBce,  or  to  cast  any  vote. 

Any  member  of  this  Society  at  the  end  of  twenty-five  years' 
active  service  in  the  Society;  or  at  any  time  thereafter,  at  his 
own  request,  shall  be  placed  on  the  roll  of  Honorary  Fellows, 
and  shall  be  so  classified  in  the  next  volume  of  Transactions, 
provided  the  request  be  made  during  the  fiscal  year  for  w^hich 
the  annual  dues  have  been  paid  by  that  member. 


OFFICERS 

V.  The  officers  of  the  Society  shall  be  a  President,  two 
Vice-Presidents,  a  Secretary,  and  a  Treasurer,  and  two  other 
Fellows,  all  to  be  elected  annually,  who,  with  four  other  Fellows, 
one  to  be  elected  each  year  for  a  term  of  four  years,  shall  con- 
stitute the  Council  of  the  Society. 

All  officers  shall  be  nominated  and  elected  in  accordance 
with  the  By-laws. 

The  officers  shall  enter  upon  their  duties  immediately  before 
the  adjournment  of  the  meeting  at  which  they  were  elected, 
and  shall  hold  ofiice  for  one  year. 

Any  vacancy  occurring  between  the  annual  meetings  shall 
be  filled  temporarily  by  the  action  of  the  Council. 

All  officers  shall  be  eligible  for  reelection. 


ANNUAL  MEETING 

VI.  The  annual  meeting  of  the  Society  shall  be  held  regu- 
larly at  a  date  to  be  determined  by  the  Council,  and  shall 
continue  for  tliree  days,  unless  otherwise  ordered  by  vote  of 
the  Society  at  any  executive  session.     The  sole  management 
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of  the  annual  meetings  shall  be  under  the  control  of  the  Council 
subject  to  any  action  of  the  Society  at  the  preceding  annual 
meeting. 

AMENDMENTS 

VII.  This  Constitution  may  be  amended  by  a  two-thirds 
vote  of  all  the  Fellows  present  at  an  annual  meeting,  provided 
that  notice  of  the  proposed  amendment  has  been  given  in 
writing  at  the  annual  meeting  next  preceding,  and  that  the 
same  has  been  printed  in  the  notification  of  the  meeting  at 
which  the  vote  is  to  be  taken. 
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PRESIDENT  .^AD  VICE-PRESIDENTS 

I.  The  President  and  Vice-Presidents  shall  discharge  the 
duties  belonging  to  their  respective  ofiices.  The  President 
shall  be  ex  officio  chairman  of  the  Council. 

SECRETARY 

II.  The  Secretary  shall  attend  and  keep  a  record  of  all  the 
meetings  of  the  Society  and  of  the  Council,  of  which  latter  he 
shall  be  ex  officio  clerk,  and  when  not  in  session  shall  perform 
its  business  by  correspondence. 

At  each  annual  meeting  he  shall  announce  the  names  of  all 
who  have  ceased  to  be  Fellows  since  the  last  report. 

He  shall  superintend  the  publication  of  the  Transactions, 
under  the  direction  of  the  Council. 

He  shall  notify  candidates  of  their  election  to  Fellowship. 

He  shall  send  notifications  of  the  annual  meetings  and  of 
the  meetings  of  the  Council. 

TREASURER 

III.  The  Treasurer  shall  receive  all  moneys  due  and  pay 
all  debts.  He  shall  render  an  account  thereof  at  the  annual 
meeting,  when  an  Auditing  Committee  shall  be  appointed  to 
report. 


BY-LAWS  Ivii 


COUNCIL 

IV.  The  Council  shall  meet  as  often  as  the  interests  of  the 
Society  may  require. 

Five  members  shall  constitute  a  quorum. 

It  shall  have  the  management  of  the  afiFairs  of  the  Society, 
subject  to  the  action  of  the  Society  at  its  annual  meetings. 

It  shall  arrange  the  order  for  the  reading  of  papers  at  the 
annual  meetings. 

It  shall  not  have  power  to  make  the  Society  liable  for  any 
debts  exceeding  in  total  one  hundred  dollars  in  the  course  of 
any  one  year,  unless  specially  authorized  by  a  vote  of  the 
Society. 

It  shall  have  the  entire  control  of  the  publications  of  the 
Society,  with  the  power  to  reject  such  papers  or  discussions  as 
it  deems  best. 

The  President,  or  any  three  members,  may  call  a  meeting, 
notice  of  which  shall  be  transmitted  to  every  member  two 
weeks  previous  to  the  meeting. 

The  Council  shall  determine  questions  by  vote,  or — if 
demanded — by  ballot,  the  President  having  a  casting  vote. 

The  Council  shall  constitute  a  Board  of  Trial  for  all  offences 
against  the  Constitution  and  B^'-Iaws,  or  for  conduct  unbe- 
coming an  honorable  physician,  and  shall  have  the  sole  power 
of  mo\'ing  the  expulsion  of  any  Fellow. 


XOMIXATIOX   AND   ELECTION   OF   OFFICERS 

V.  Nominations  of  officers  shall  be  made  by  a  committee 
consisting  of  the  five  ex-Presidents  who  have  last  served  as 
Presidents  and  of  three  Active  Fellows  appointed  by  the 
President  on  the  morning  of  the  first  day  of  the  meeting.  The 
ex-Presidents  shall  report  their  presence  on  the  morning  of  the 
first  day  to  the  Secretary. 

This  committee  shall  meet  on  the  first  day  of  the  Annual 
fleeting  and  shall  nominate  candidates  for  the  various  elective 
offices. 

In  case  of  a  tie  vote  in  the  nominating  committee  for  officers, 
the  acting  President  of  the  anual  meeting  shall  be  empMDwered 
the  cast  the  decidins;  vote. 
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The  nominations  shall  be  reported  and  posted  on  or  before 
the  morning  of  the  second  day  of  the  meeting. 

Any  member  of  the  Society  shall  have  the  privilege  of  nominat- 
ing candidates  at  the  business  meeting  of  the  Society. 

The  Fellows  nominated  as  officers  shall  be  elected  by  ballot. 


ORDER  OF  BUSINESS 

VI.  The  Order  of  Business  at  the  annual  meetings  of  the 
Society  shall  be  as  follows: 

I.  General  meetings  at  10  a.m.  each  day. 

1.  Reports  of  the  Committees. 

2.  Reading  of  Papers  and  Discussion  of  the  same. 
II.  The   Business   Meeting,    at   which   only   Fellows   of 

the  Society  shall  be  present,  shall  be  held  on  the 
second  day  of  the  session,  at  an  hour  determined 
by  the  Council  and  annoxmced  on  the  program 
of  the  meeting.  The  Secretary's  Record  shall 
then  be  read;  the  Treasurer's  accounts  be  sub- 
mitted; the  reports  of  committees  or  other  than 
scientific  subjects  be  received;  and  all  miscella- 
neous business  be  transacted. 


PAPERS,   ETC. 

VII.  The  titles  of  all  papers  to  be  read  at  any  annual  meet- 
ing shall  be  forwarded  to  the  Secretary  not  later  than  two 
weeks  before  the  first  day  of  the  meeting. 

No  paper  shall  be  read  before  the  Society  which  has  already 
been  printed  or  has  been  read  before  another  body. 

All  papers  that  may  be  read  before  the  Society,  and  accepted 
for  publication,  shall  become  the  property  of  the  Society, 
and  their  publication  shall  be  under  the  control  of  the  Council. 
Such  papers  may  be  published  in  full  in  medical  journals, 
provided  that  they  are  also  printed  in  the  Transactions. 


QUORUM 

VIII.  A  quorum  for  business  purposes  shall  be  fifteen  Fellows. 
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DECORUM 


IX.  No  remarks  reflecting  upon  the  personal  or  professional 
character  of  any  Fellow  shall  be  in  order  at  the  annual  meet- 
ings, except  when  introduced  by  the  Council. 


ASSESSMENTS 

X.  Every  Fellow  shall  pay  in  advance  the  sum  of  twenty 
dollars  annually. 

Any  Fellow  whose  subscription  shall  be  more  than  nine 
months  in  arrears  shall  be  reminded  of  the  fact  by  the  Treas- 
urer in  writing;  in  event  of  pa%"ment  not  being  then  made,  he 
may,  on  vote  of  the  Council,  be  dropped  from  the  Society. 

Each  Fellow  shall  pay  on  admission  an  initiation  fee  of 
twenty-five  dollars. 

ATTENDANCE 

XI.  Any  Fellow  who  shall  neither  attend  nor  present  a  paper 
for  three  successive  years  shall,  unless  he  ofiFers  an  excuse 
satisfactory  to  the  Society,  be  dropped  from  Fellowship. 

AMENDMENTS 

XII.  Any  of  these  By-laws  may  be  amended,  repealed,  or 
suspended  by  a  two-thirds  vote  of  the  Fellows  present  at  any 
meeting.  Provided,  Previous  notice  in  writing  has  been  given 
at  the  annual  meeting  immediately  preceding  the  one  at  which 
the  vote  is  to  be  taken. 


ADDRESS  OF  THE  PRESIDENT 


G\^'ECOLOGY:  ITS  PROBLEMS 


By  Frank  Farrow  Simpson,  M.D.,  F.A.C.S. 
Pittsburgh,  Pa. 


Let  me  assure  you  that  I  esteem  very  highly,  indeed,  the 
honor  you  have  conferred  by  asking  me  to  preside  over  your 
dehberations,  and  that  I  am  fully  aware  of  my  many  short- 
comings in  this  respect.  I  therefore  feel  and  appreciate  very 
deeply  this  mark  of  your  friendship  and  good-will. 

It  had  been  my  desire  to  consider  at  some  length  at  this 
time  some  of  the  more  important  problems  confronting 
gNTiecologists  of  today.  Because  of  the  gripping  interest  of 
world  problems  which  do  and  should  absorb  the  thoughts  of 
all  at  this  time,  I  shall  present  only  a  fragmentary  outline  of 
my  views  on  some  of  the  practical  phases  of  that  subject, 
and  shall  then  say  a  word  regarding  that  which  is  foremost 
in  the  minds  of  loyal  men. 

It  is  evident  to  close  observers  that  for  some  years  the  fate 
of  gjTiecology  as  a  specialty  has  been  hanging  in  the  balance. 
Inroads  have  been  made  by  general  surgery  on  the  one 
side  and  by  obstetrics  on  the  other.  AYe  are  confronted  by 
the  ever-recurring  question:  Is  the  continued  existence  of 
gynecology  as  a  specialty  justified? 

The  answer  to  that  question  lies  in  the  manner  in  which 
gynecologists  have  met  their  obligations  in  the  past  and  in 
their  ability  to  handle  the  unsolved  problems  of  the  future. 
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I  take  it  to  be  axiomatic  that  the  achievements  of  the  last 
half-century  have  amply  justified  the  development  of  that 
specialty.  One  need  only  refer  to  the  bibliography  of  ab- 
dominal surgerj^  to  the  reduction  of  its  mortality  from  40 
per  cent,  or  more  to  less  than  2  per  cent.,  to  its  part  in 
developing  the  surgery  of  the  upper  abdomen  to  the  conser- 
vation of  organs,  structures,  and  functions  formerly  thought 
to  be  beyond  repair,  and  to  the  large  number  of  brilliant  men 
trained  to  masterful  work  in  our  chosen  field. 

Notwithstanding  this,  the  specialty  should  pass  and  be 
replaced  by  other  lines  of  activity  unless  justified  by  the  needs 
of  the  hour  and  by  the  part  it  shall  play  in  the  solution  of 
m.any  grave  problems  confronting  us  at  this  time.  In  other 
words,  if  the  specialty  has  reached  such  a  point  of  perfection 
that  its  methods  are  a  matter  of  common  professional 
knowledge,  or  if  it  has  reached  such  a  degree  of  decadence 
that  it  is  capable  of  no  further  development,  then  its  indi- 
vidual existence  is  no  longer  warranted. 

What  Are  Some  of  the  Problems,  and  What  of 
Them?    They  relate  in  part: 

To  the  normal  and  guided  cycle  of  pathological  changes. 

To  questions  of  diagnosis. 

To  the  influence  of  non-surgical  methods. 

To  the  perfection  of  surgical  technic. 

To  the  practical  and  scientific  results  achieved. 

To  the  manner  of  handling  many  scientific  problems. 
They  are  further  concerned  with  such  broader  problems  as 
the  relation  between  patient  and  hospital ;  with  such  details 
of  hospital  management  as  concern  the  teaching  of  nurses, 
students,  and  internes;  and  with  the  training  for  a  gyne- 
cological career  and  with  the  teaching  of  the  subject. 

The  briefest  reference  to  these  various  subjects  will  suggest 
multitudinous  experiences  to  each  of  you. 

The  Cycle  of  Pathological  Changes.  While  the 
cycle  of  inflammatory  lesions  of  pelvic  structures  is  a  matter 
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of  precise  knowledge  to  the  well-trained  gynecologist,  the 
surgical  faux  pas  of  daily  occurrence  show  clearly  that  that 
knowledge  is  not  shared  by  all  who  possess  diplomas  and 
years  of  professional  experience.  The  very  high  frequency 
with  which  carcinoma  of  the  uterus  passes  bej-ond  surgical 
control  shows  that  the  vast  majority  of  physicians  and 
surgeons  have  much  to  learn  regarding  the  simple,  practical 
truths  so  familiar  to  experts  in  this  line.  The  frequency  with 
which  internists  and  general  surgeons  overlook  the  delete- 
rious results  and  ignore  the  inevitable  consequences  of 
certain  traumatic  lesions  of  the  pelvic  floor  show  great  lack 
of  familiarity  with  rudimentary  subjects  and  afford  a  wholly 
unnecessary  yield  of  invalidism. 

Question  of  Diagnosis.  Perhaps  the  most  pathetic 
consequences  of  inadequate  training  for  gynecological  work 
result  from  a  lack  of  skill  in  diagnosis  and  from  failure  to 
properly  correlate  and  interpret  physical  characteristics  and 
variations  in  form,  function,  and  SNinptoms,  as  shown  by 
the  frequency  with  which  mistakes  in  diagnosis  occur  in 
untrained  hands;  and  by  the  disasters  which  result  from  rush- 
ing ruthlessly  into  acute  inflammatory  lesions  under  the 
impression  that  one  is  operating  upon  a  clean  fibroid,  mis- 
taking pus  tubes  for  a  simple  retroversion,  and  telling  the 
patient  that  a  simple  ligament  operation  will  suffice  when  a 
hysterectomy  is  required. 

It  is  quite  true  that  mistakes  occasionally  occur  in  the  most 
expert  hands.  It  is  equally  true  that  they  should  only  be 
occasional.  All  will  recognize  that  men  of  your  training, 
experience,  and  judgment  arrive  at  precise  and  accurate 
diagnosis  in  a  very  high  percentage  of  cases. 

Adhesions.  Few  will  dissent  from  the  opinion  that  ad- 
hesions are  the  bete  noir  of  abdominal  surgeons.  It  is  true 
that  in  the  vast  majority  of  instances  postoperative  adhesions 
may  be  considered  a  measure  of  the  injury  done  to  delicate 
structures  during  the  operation,  and  yet  all   surgeons  of 
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experience  have  been  so  unfortunate  as  to  see  disastrous 
consequences  of  adhesions  when  the  operation  was  simple, 
manipulations  delicate  and  limited,  exposure  short,  and  injury 
slight. 

Much  can  undoubtedly  be  done  by  standardizing  methods, 
such,  for  instance,  as  marsupializing  the  abdomen  by  the  use 
of  the  omentiun  or  by  tumors,  by  avoiding  or  minimizing  the 
use  of  gauze  within  the  abdomen,  etc.  There  still  remain, 
however,  unknown  factors  in  the  production  of  adhesions  in  a 
distressing  percentage  of  instances.  This  and  many  other 
abdominal  problems  are  worthy  of  the  closest  study  and  most 
critical  investigation. 

Hospital  Management.  Too  great  consideration  cannot 
be  given  to  those  questions  of  hospital  management  which 
concern  both  patient  and  gynecologist.  The  financial 
burden  of  supplying  the  needs  of  a  modern  hospital  is 
undoubtedly  great.  Questions  of  practical  economy  arise 
daily  and  merit  mature  consideration;  yet  are  we  not  often 
tempted  to  feel  that  the  perspective  is  vitiated  and  that 
economy  is  given  too  much  consideration?  For  instance, 
how  often  do  we  see  impecunious  or  other  patients,  for  that 
matter,  hovering  between  life  and  death,  and  left  to  the 
tender  care  of  nurses  in  all  stages  of  training  from  the  pro- 
bationary period  to  the  closing  months  of  their  service.  It  is 
clear  that  the  nurse  in  training  is  less  skilled  in  the  handling 
of  such  cases  than  the  picked  graduate.  If  the  graduate  is 
not  more  skilful  than  the  undergraduate  the  hospital  is  taking 
her  time  and  offering  her  nothing  in  return.  The  cold- 
blooded analysis  of  that  situation  is  that  without  fully 
realizing  what  they  do,  boards  of  directors,  superintendents, 
superintendents  of  nurses,  and  hospital  staffs  occasionally 
permit  patients'  lives  to  remain  more  or  less  in  jeopardy  by 
failing  to  furnish  them  with  well-recognized  and  essential 
safeguards  at  critical  periods  of  illness.  It  is  evident  that  such 
a  condition  imperatively  demands  prompt,  efficient,  and 
judicious  handling. 
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Let  us  now  pause  to  consider  the  minor  question  of 
unnecessary  expense.  How  many  patients  of  moderate 
means,  entering  hospitals,  must  incur  unnecessary  expense 
because  of  existing  regulations.  How  often  does  it  happen, 
for  instance,  that  purely  artificial  regulations  require  a  patient 
to  employ  a  day  and  a  night  nurse  when  she  could  be  cared 
for  just  as  efficiently  by  one  nurse.  How  very  practicable 
and  of  what  economic  advantage  it  would  be  in  many 
instances,  when  there  are  ten  or  fifteen  rooms  on  a  floor,  for 
the  hospital  to  provide  three  or  four  picked  graduate  niu-ses 
for  that  number  of  patients  and  to  make  an  extra  charge  of 
SIO  per  week  per  patient  instead  of  requiring  the  patients  to 
pay  S30  to  $60  per  week  for  their  own  individual  nurse  or 
nurses. 

Hospital  Construction.  Again,  how  seldom  do  we  find 
practical  recognition  of  the  fact  that  of  all  persons  who  can 
afford  private  rooms,  a  very  small  percentage  can  ati'ord  ex- 
pensive rooms.  Do  we  not  usually  find  a  small  number  of 
cheap  rooms,  a  few  at  reasonable  rates,  and  the  majority  much 
more  expensive  than  the  average  patient  can  afford?  The 
injustice  lies  here,  and  there  is  a  real  injustice.  In  most 
instances  the  income  from  private  rooms  is  expected  to  meet 
the  deficit  from  wards.  As  a  result,  are  not  pri\-ate  patients 
overcharged  so  that  beds  may  be  maintained  for  charity 
patients?  Are  we  not  thereby  placing  the  whole  burden  of 
caring  for  themselves  and  for  others  upon  those  who  are  not 
only  bearing  unusual  burdens  already  but  who  are  incapa- 
citated as  well?  Are  we  not  doing  more?  Are  we  not,  by 
sanctioning  such  false  business  methods,  failing  to  pro\ade 
essential  facilities  for  diagnosis  and  treatment,  greatly  to  the 
detriment  of  patients  and  of  professional  work?  As  bearing 
upon  the  soundness  of  such  methods,  one  need  only  ask  how 
long  the  average  hotel  would  remain  solvent  if  50  per  cent, 
of  its  guests  paid  nothing  for  food  or  room.  It  is  only  fair 
that  the  deficit  must  be  met  hv  donations,  endowments,  or 
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by  State  or  city  appropriations.  Physicians  are  contributing 
vastly  more  than  their  share.  Is  it  not  time  for  boards  of 
directors  to  see  that  they  are  faihng  in  their  solemn  obliga- 
tions unless  they  give  business-like  consideration  to  hospital 
management? 

Teaching  Nurses,  Students,  Internes.  How  often  do 
we  see  pupil  nurses  in  control  of  operating  rooms  or  occupying 
other  positions  of  responsibility  beyond  their  training.  How 
often  do  we  see  undergraduates  in  charge  of  patients  criti- 
cally ill — of  those  who  have  just  been  operated  upon  and  are 
still  in  a  dangerous  condition.  Just  what  reason  can  there 
be  for  taking  such  risks?  The  responsibility  is  usually  placed 
upon  economy  on  the  one  hand  and  the  need  for  training 
nurses  on  the  other  hand.  In  other  words,  the  life  of  the 
patient  is  subjected  to  some  risk  for  one  or  the  other  of  these 
considerations. 

Let  it  be  clearly  understood  that  this  analysis  is  not 
intended  to  be  destructive  but  constructive.  It  is  made  for 
the  purpose  of  bringing  their  responsibility  home  to  those 
charged  with  hospital  administration  and  of  doing  it  in  a 
helpful  way. 

Then,  again,  how  often  do  we  see  patients  who  are  fully 
anesthetized  examined  by  a  section  of  students  and  later 
subjected  to  prolonged  operation?  Yet  how  well  we  all  know 
that  every  added  drop  of  ether  and  every  minute  unneces- 
sarily consumed  add  their  definite  percentage  to  the  risk  the 
patient  takes.  ^Miat  valid  reason  is  there  to  justify  such 
action?  And  yet  it  is  done  daily,  and  done  by  the  leaders  of 
men.  Has  not  the  time  come  to  consider  all  such  basic 
facts,  bared  of  every  suggestion  of  expediency,  and  to  arrive 
at  new  decisions  based  upon  fundamental  lines? 

Lastly,  in  point  of  sequence,  but  by  no  means  in  importance, 
come  the  questions  of  the  training  of  the  gynecologist  and 
the  teaching  of  that  subject.  Is  it  not  true  that  if  the  best 
that  is  known  in  any  important  branch  of  medicine  is  to 
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endure  it  must  be  transmitted  by  those  interested  in  the 
preparation  of  the  subject,  rather  than  by  those  who  defi- 
nitely relegate  it  to  a  subordinate  position.  Is  this  not  true 
even  though  the  latter  teacher  is  more  capable  than  the 
former.  Would  not  the  disappearance  of  gynecological  profes- 
sorships and  hospital  positions  tend  inevitably  to  the  creation 
of  such  a  wide  diversity  of  method  and  of  teaching  as  to  cause 
serious  retrogression?  Have  not  encroachments  already 
developed  that  state  of  affairs  to  an  alarming  degree? 

It  is  an  axiom  of  teaching  and  of  surgery  that  eternal 
vigilance  is  the  price  not  alone  of  uniform  success,  but  of  that 
success  which  approaches  uniformity.  \Miere  in  the  whole 
realm  of  medicine  and  surgery,  and  be  it  said  to  their  credit, 
will  one  find  a  group  of  men  who  more  uniformly  try  to  foresee 
and  to  provide  for  all  possible  contingencies  than  one  habit- 
ually finds  in  the  case  of  well-trained  gynecologists?  Until 
such  care  is  exercised  and  such  a  surgical  conscience  is  engen- 
dered in  the  profession  at  large  there  will  always  remain  a 
definite  place  for  that  group  of  abdominal  surgeons  who  have 
achieved  such  brilliant  success  in  the  past  and  who  shall  by 
such  methods  continue  in  the  forefront  of  progress. 

It  is  with  peculiar  interest  that  I  now  have  the  pri\alege 
of  saying  a  word  regarding  some  of  the  pressing  problems  of 
the  hour  to  you  whose  life's  work  has  been  based  upon  fore- 
sight, preparation,  and  surgical  strategy. 

To  you  who  know  the  man,  and  also  know  the  value  of 
precise  methods  and  concerted  effort,  it  does  not  seem  odd, 
but  especially  fitting,  that  a  gynecologist,  our  distinguished 
fellow-member.  Dr.  Franklin  Martin,  should  occupy  the 
premier  post  in  American  medicine,  and  that  he  is  in  a 
position  to  render  such  signal  service  to  the  nation.  I  trust 
you  will  pardon  a  word  in  review. 

A  peace-loving  nation,  we  endured,  with  almost  super- 
human patience,  intolerable  abuses,  violation  of  vested  rights 
and  of  international  law,  even  the  ruthless  slaughter  of  our 
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fellow-citizens,  men,  women,  and  children,  bent  upon  peace- 
ful and  human  mifesiops.  Every  possible  opportunity  was 
afi'orded  the  adherents  of  militarism,  autocracy,  and 
despotism  to  see  the  error  of  their  course.  They  chose  to 
force  us  into  the  titanic  conflict  which  must  bear  the  same 
relation  to  civilization  that  great  convulsions  of  nature  bore 
to  the  geological  periods  of  the  world's  development.  This 
struggle  must  determine,  not  alone  the  fate  of  nations,  but 
whether  liberty  or  despotism  should  mold  the  destinies  of 
men.  The  conflict  is  not  ended,  nor  is  it  near  an  end.  Tragic 
days  are  yet  to  come.  The  Central  Powers  are  still  on  allied 
soil.  The  Confederacy  in  our  own  conflict  fought  desperately 
for  two  years  after  it  was  invaded  and  bankrupt  in  men, 
money,  and  material  resources.  In  the  absence  of  internal 
revolution  in  Germany,  can  we  expect  other  than  fighting 
even  more  desperate  than  that  of  recent  months? 

As  a  practical  nation,  should  we  not  recognize  that  to  win 
Ave  must  be  prepared  to  meet  and  to  repel  the  hardest  blows 
the  enemy  may  strike?  Suppose  we  allow  our  imaginations 
to  take  flight  and  ask  what  would  happen  if  by  any  chance 
one  of  our  allies  should  be  crippled  beyond  repair.  Prudence 
would  dictate  that  we  must  be  prepared  to  meet  even  such  a 
remote  possibility.  But  that  is  speculation.  Our  problem 
is  real.  Our  allies  have  fought  a  long,  desperate  fight.  They 
have  endured  the  weary  hours  with  wonderful  courage  and 
fortitude.  They  have  fought  and  are  still  fighting  our  battles. 
We  are  called  upon  to  do  our  part,  not  in  the  distant  future, 
but  now. 

In  the  grim  business  before  us  must  not  every  man  be  a 
soldier?  Must  not  we  who,  as  a  profession,  are  preeminently 
individualists,  face  about,  recognize  the  need  for  superior 
authority,  recognize  that  authority  itself,  and  obey  orders? 
for,  after  all,  an  army  must  have  a  directing  head.  The  first 
order  is  the  call  to  arms.  What  of  the  men  who  risk  life 
and  all  for  us  and  our  country?     Are  they  not  worthy  of  the 
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highest  type  of  medical  skill  the  nation  can  produce?  From 
what  source  must  that  skill  be  drawn.  Does  it  not  mean 
that  strong,  talented,  red-blooded  men  must  heed  the  call? 
Should  not  protected  civilians  who  stay  safely  at  home  in  their 
normal  pursuits  be  prepared  to  accept  less  skilful  attention  if 
need  be?  One  thing  is  certain:  until  this  conflict  is  over  the 
needs  of  the  army  must  come  first.  From  the  view-point 
of  the  gynecologist  two  things  stand  out  clearly:  we  need 
men  and  we  need  improved  methods  of  treatment  for  ab- 
dominal wounds.  Let  us  face  these  facts  squarely.  ]\Iore 
than  20,000  high-class  medical  men  are  needed  now.  In 
order  to  meet  the  deficiency,  medical  men  must  be  made  to 
know  that  the  need  for  medical  officers  is  real  and  present. 
By  what  process  shall  that  be  brought  about?  Are  we  doing 
our  duty  until  we  support  that  cause  to  the  fullest?  It  is 
evident  that  we  have  here  a  clear-cut  individual  and  collective 
duty.  In  regard  to  the  question  of  improved  methods  of 
treatment,  I  would  suggest  the  great  desirability  of  con- 
certed eftoit  on  the  part  of  National  Organizations,  to  devote 
their  chief  thought  to  war  problems  during  the  continuation 
of  war.  These  are  some  of  the  thoughts  concerning  which  I 
would  urge  that  you  create  a  constructive  policy. 
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THE  RELATION  OF  THE  GLANDS  OF 
INTERNAL  SECRETION  TO  GYNE- 
COLOGY AND  OBSTETRICS 


INTRODUCTION 


By  Egbert  T.  Frank,  M.  D. 
New  York 


This  introduction  is  written  with  the  aim  of  bridging 
some  of  the  gajjs  which  of  necessity  occur  in  a  symposium 
prepared  by  several  independent  investigators,  who  are 
obliged  to  confine  their  remarks  to  particular  and  limited 
fields.  A  cursory  survey  of  the  entire  subject  may,  there- 
fore, serve  a  useful  purpose. 

When  the  study  of  the  glands  of  internal  secretion  was 
in  its  infancy,  only  arresting  and  striking  facts,  such  as 
the  amenorrhea  and  ablation  symptoms  following  castra- 
tion, or  gross  abnormalities  which  could  not  be  overlooked, 
such  as  premature  sexual  ripening,  attracted  the  attention 
of  the  gynecologist  and  obstetrician.  Today,  on  the  con- 
trary, many  minor  changes  in  the  appearance,  behavior 
or  physique  of  the  patient  are  ascribed  to  the  endocrine 
organs.  If  anything,  this  tendency  to  at  once  apply  clin- 
ically the  knowledge  obtained  by  degrees  at  the  bedside, 
the  post-mortem  table  and  in  the  laboratory  threatens  to 
mislead  and  to  bring  discredit  upon  an  important  branch 
of  medical  science. 

In  every  department  of  knowledge  it  is  expedient,  at 
intervals,  to  stop,  examine  and  meditate,  to  "take  stock," 
so  to  speak,  of  closed,  open  and  future  prospects.  Let  this 
be  such  an  occasion. 

Femaleness  is  an  attribute  of  woman,  possessed  in  vary- 

Gyn  Soc  1 


2  INTRODUCTION 

ing  degree  by  individual  members  of  the  sex,  primarily 
designed  to  foster  the  continuation  of  the  race.  Just  as 
determination  of  sex  is  decided  in  the  ovum,  perhaps  even 
before  fertilization  takes  place,  so  the  future  fertility  or 
sterility  of  the  individual  is  often  determined  during 
infancy  or  before  puberty.'^ 

In  order  to  comprehend  the  problems  which  confront  us, 
it  is  necessary  to  trace  the  influence  of  the  glands  of 
internal  secretion  from  the  time  of  conception  and  follow 
it  through  senescence.  A  thorough  study  of  this  sequence 
is  still  frustrated  by  the  incompleteness  of  our  knowledge. 

INFLUENCE  OF  THE  GLANDS  OF  INTERNAL  SECRETION: 
NORMAL  EFFECTS 

In  Utero.  That  the  maternal  sex  glands  or  gonads  are 
not  indispensable  to  the  fetus  after  the  fertilized  ovum  is 
firmly  fixed,  in  the  uterus,  has  been  repeatedly  proved  by 
the  birth  of  perfect  children,  born  of  mothers  castrated 
early  in  pregnancy  (Essen-Moeller,  Orgler,  etc.).  That 
the  influence  of  some  of  the  maternal  glands  is  not  entirely 
negligible,  is  shown  by  abnormalities  sometimes  noted  in 
children  born  of  mothers  with  diabetes,  hyperthyroidism 
and  tetany.  This  apparent  variability  may  perhaps  be 
accounted  for  by  the  fact  that  at  least  some  of  the  glands 
of  internal  secretion  probably  begin  to  functionate  early  in 
fetal  life.  Among  those  investigated  are  the  pancreas 
(Carlson),  adrenal  (Hoskins,  Fenger)  and  thyroid  (Hal- 
sted).    The  possibility  of  determining  the  influence  of  the 

•  The  degree  of  femaleness,  of  femiDine  attributes,  can  be  influ- 
enced by  experimental  methods.  Steinach  has  made  male  guinea-pigs 
feminine  in  psyche,  breast  development,  etc.,  by  implanting  ovarian 
tissue;  Riddle  has  made  doves  either  overfeminine  or  overmaseuline 
in  their  behavior  and  characteristics  by  injecting  homologous  ovarian 
or  testicular  material.  The  possible  bearing  of  these  experiments 
on  the  subject  of  homo-  and  heterosexuality  is  self-evident. 
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gonad  of  the  embryo  has  now  been  brought  within  measur- 
able reach  of  experimental  proof  by  Swift's  observation 
that  the  germ  cells  of  the  chick,  at  an  early  stage,  lie  upon 
the  yolk  sac  separated  from  the  embryo,  and  may  be 
removed  without  necessarily  killing  the  embryo  (Swift, 
Reagan).  Our  knowledge  of  this  subject  is  as  yet  quite 
incomplete. 

Postpartum.  Immediately  after  birth  the  sex  organs 
and  breasts  of  both  male  and  female  children  are  larger 
and  may  show  a  degree  of  stimulation  (uterine  bleeding, 
colostrum),  which  disappears  within  two  to  three  weeks 
postpartum.  This  hyperplasia  has  been  ascribed  by 
Halban  to  stimulating  substances  derived  from  the 
maternal  placenta. 

Infancy  and  Prepuherty.  During  infancy  Graafian 
follicles  develop  to  a  certain  degree  and  then  regress.  The 
ovaries  must  exert  some  influence  during  this  period, 
because  early  castration  in  animals  produces  "eunochoid" 
types,  characterized  by  undeveloped  sex  organs  and 
changes  in  the  height,  bony  skeleton  and  in  the  glands  of 
internal  secretion.  The  opposite  extreme  is  noted  in  those 
rare  instances,  in  which  premature  sexual  development 
occurs  without  gross  lesions  (Lenz).  What  influence  is 
played  by  the  so  called  "puberty  glands"  (thymus  and 
pineal)  in  favoring  or  inhibiting  sexual  maturity  is  uncer- 
tain. 

The  developmental  period  is  of  critical  importance  to 
the  individual,  because  anomalies  directly  ascribable  to 
the  stage  of  pubescence  are  noted  with  great  frequency  in 
the  mature  individual.  These  variations  from  the  normal 
may  manifest  themselves  in  apparently  disconnected  phe- 
nomena, such  as  external  appearance  (height,  facies,  hair 
growth),  in  the  internal  economy  (pelvic  bones,  genitals), 
in  the  degree  of  resistance  to  infection  or  disease,  and  in 
the  soul  life  and  intelligence.     The  exact  mechanism  by 
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which  normal  development  and  variations  from  the  normal 
are  produced  is  far  from  clear.  Much  of  the  obscurity  is 
due  to  the  almost  inextricable  interaction  of  the  various 
glands  which  so  far,  in  the  main,  defies  analysis. 

Sexual  Maturity.  In  the  human  female  the  onset  of 
maturity,  which  is  a  gradual  process,  usually  evidences 
itself  by  a  series  of  related  phenomena.  Popularly  the 
best  known  is  the  appearance  of  menstruation.  This 
coincides  with  the  full  development  of  a  Graafian  follicle, 
and  is  followed  by  rupture  of  the  follicle  and  consequent 
corpus  luteum  formation,  a  gland,  which,  among  other 
functions,  regulates  the  periodicity  of  menstruation  (L. 
Loeb).  From  then  on,  during  complete  health,  unless 
disturbed  by  pregnancy,  cyclical  changes  occur  in  the 
ovary  and  uterus,  and,  at  least  in  certain  individuals,  in 
the  breast,  until  the  onset  of  sexual  senescence.  Some 
evidence  obtains  that  other  glands  of  internal  secretion,  in 
addition  to  the  ovary,  participate  in  the  cyclical  changes  to 
a  varying  degree.  Among  them  are  the  adrenal  and  the 
thyroid. 

The  onset  of  maturity  is  also  marked  by  the  completion 
of  development  of  the  secondary  sexual  characters,  some 
primarily  designed  as  sex  allures,  others  having  direct 
bearing  upon  the  procreative  function.  Among  the  female 
secondary  sexual  characters  of  the  first  class  are  fineness 
and  distribution  of  the  hair,  development  and  distribution 
of  subcutaneous  fat,  gracile  laiynx  with  high  pitched 
voice  and  feminine  psyche;  among  those  of  the  second 
class,  of  chief  importance,  is  the  development  of  the  pelvis 
with  large  cavity  and  broad  outlet. 

The  coincident  involution  of  the  thymus  and  pineal 
gland,  and  the  enlargement  of  the  thyroid  are  not  fully 
understood. 

Pregnancy  not  only  produces  local  changes  in  the  sex 
organs    (cessation  of  the  cycle  with  persistance  of  the 
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corpus  luteiim,  gi'owth  of  the  uterus,  formation  of  the 
placenta,  hyperplasia  of  the  breasts),  but,  likewise,  exerts 
a  profound  influence  upon  the  entire  organism.  Of  the 
glands  of  internal  secretion,  the  hypophysis  undergoes  the 
most  manifest  alteration  (Erdheim  and  Stumme).  Vari- 
ations in  function  of  the  adrenal,  thyroid,  parathyroid  and 
pancreas  are  not  uncommon.  Elaboration  of  this  phase  of 
the  subject  is  not  indicated  in  this  connection. 

Sexual  Senescence  (menopause).  This  period  appar- 
ently coincides  with  the  permanent  cessation  of  follicle 
ripening.  The  ovaries  no  longer  functionate  and  conse- 
quently atrophy  of  the  internal  and  external  genitals  and 
of  the  breasts  supervenes.  There  may  be  changes  in  the 
alterable  secondary  sexual  characteristics — fat  and  hair 
distribution,  psyche.  Alterations  in  the  other  glands  of 
internal  secretion  probably  occur,  but  are  not  well  under- 
stood. 

This  cursory  resume  attempts  to  give  in  broad  outline 
the  main  phases  which  occur  from  the  onset  of  fetal  devel- 
opment to  old  age  in  the  life  history  of  the  normal  female. 
Keeping  in  mind  this  standard,  we  will  be  in  a  better  posi- 
tion to  recognize  variations  from  the  normal. 


INFLUENCE    OF    THE    GLANDS    OF    INTERNAL    SECRETIONS: 
VARIATIONS    FROM    THE    NORMAL 

Before  ascribing  symptoms  arising  in  the  generative 
tract  to  disturbances  of  the  internal  secretions,  it  is  neces- 
sary to  rule  out  other  possible  etiological  factors.  Only 
after  such  local  or  general  causes  have  been  excluded, 
should  the  glands  of  internal  secretion  be  considered.  It 
is  impossible  to  state  whether  other  glands  of  internal 
secretion  besides  the  ovaries  can  exert  a  direct  influence 
upon  the  genital  tract.     This  much,  however,  is  clear,  that 
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no  matter  what  the  origin  of  the  stimulation  or  depression 
]uay  be,  the  symptoms  produced  are  identical  with  symp- 
toms arising  from  primary  stimulation  or  depression  of 
ovarian  function.  The  functional  manifestation,  whether 
of  hyperfunetional  or  hypofunctional  nature  are  often  but 
not  invariably  dependent  upon  anatomical  changes  in  the 
uterus,  vagina  and  external  genitals.  Ko  characteristic 
anatomical  changes  have  as  yet  been  detected  in  the  ovaries. 
The  anatomical  changes,  and,  consequently,  the  functional 
disturbances  also,  may  be  transitory  or  permanent. 


HYPOFUNCTION 

Hypofunction  may  be  primary  or  secondary.  The 
foundation  for  primary  hypofunction  is  often  laid  in  the 
prepuberty  period.  Therefore,  a.  unalterable  develop- 
menial  stigtnatw  may  be  noted — bone  changes  (long 
extremities,  short  trunk,  flat  sacrum,  narrow  pelvic  outlet), 
as  well  as  changes  in  h.  alterable  secondary  sex  characters 
— hair  and  fat  distribution  (of  eunuchoid  or  male  type). 
c.  Nervous  symptoms  are  frequent,  either  general  hyperex- 
citability  or  stolidity,  and  instability  of  the  vasomotor 
system  marked  by  sweats,  flushes  and  dizziness,  d.  Per- 
onanent  local  stigmata  may  be  summarized  under  the  head 
of  hypoplastic  inf antilistic  genitals ;  while  the  type  of 
transient  hypoplasia  is  illustrated  by  "lactation  atrophy." 
Symptomatically  hypofunction  is  exemplified  by  sterility, 
amenorrhea,  scant,  irregular  and  painful  menstruation. 

Secondary  hypofunction  occurs  most  commonly  in  con- 
sequence of  thyroid  (exophthalmic  goitre,  myxedema), 
hypophyseal  (acromegaly,  distrophia  adiposogenitalis), 
adrenal  medullary  (Addison's)  disease,  etc.  Often  after 
a  transitory  period  of  hyperfunction,  uterine  atrophy  sets 
in  (amenorrhea,  sterility). 
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HYPEKFUNCTION" 


Primary  liy  per  function,  with  few  exceptions,  is  a  dis- 
ease limited  to  the  period  of  sexual  matiiritv.  At  the 
beginning  (puberty)  and  end  (preclimacteric)  of  this 
period  hyperfunctional  manifestations  may  be  severe. 
The  cardinal  symptoms  are  menorrhagia  and  metrorrhagia. 
The  uterine  mucosa  is  often  hyperplastic,  and  in  many 
cases  the  uterine  musculature  is  thickened  (metritic  type). 
Some  evidence  obtains  that  uterine  fibromyomata  are  the 
result  of  functional  hyperplasia. 

Second<}ry  hyper  fundi  on  is  most  often  noted  as  a  transi- 
tory phenomenon  at  the  onset  of  some  diseases  of  other 
glands  of  internal  secretion  (exophthalmic  goitre,  etc.). 
It  may  also  result  from  local  stimulation  of  the  ovaries 
due  to  inflammation  or  tumors. 


DIAGNOSIS 

Routine  diagnostic  methods  as  practiced  at  the  present 
day  in  the  office,  dispensary  and  wards  of  the  hospital  will 
not  advance  our  knowledge  of  the  course  of  those  diseases 
of  the  glands  of  internal  secretion  which  produce  gyneco- 
logical and  obstetrical  symptoms.  Xot  until  thorough  and 
complete  studies,  conducted  by  groups  of  workers,  are 
begun  and  persevered  with,  may  we  hope  for  concrete  gain. 
The  clinical  material  floods  our  institutions,  hidden  under 
the  guise  of  sterility,  dysmenorrhea,  "neurasthenia," 
"retroflexion,"  menorrhagia,  metrorrhagia,  etc.,  unclassi- 
fied, unstudied,  unrelieved.  Pathologist,  pharmacologist 
and  biological  chemist  must  be  enlisted  in  this  work  to 
cooperate  with  the  clinician.  Then,  and  then  only,  may 
tangible  results  be  expected.  Xo  advance  in  diagnosis  can 
be  recorded  since  the  writer  presented  the  subject  before 
the  members  of  the  Society  in  May,  1914. 


INTRODUCTION 


OEGANOTHEEAPY 


Little,  if  any  advance  in  this  branch  of  medicine  is  to 
be  recorded  in  the  last  years. 

Kendall  has  announced  the  discovery  in  crystalline 
form  of  the  active  principle  of  the  thyroid  gland.  The 
method  of  preparation  of  this  product  has  not  yet  been 
published  in  detail,  nor  have  the  reports  on  its  physiolog- 
ical activity  been  conclusive.  Therefore,  this  discovery, 
which,  if  confirmed,  will  prove  of  the  utmost  importance, 
is  still  sub  judice. 

The  usual  number  of  reports  on  the  use  and  effects  of 
corpus  luteum  extracts  have  appeared  in  the  literature. 
All  those  commercial  extracts  (and  these  are  the  extracts 
which  were  employed  in  the  clinical  articles  reported), 
which  the  writer  has  examined,  have  proved  inactive  bio- 
logically, using  the  gTowth  effect  exerted  on  the  rabbit 
uterus  as  a  test.  ISTo  further  reports  on  the  general  phar- 
macological activity  of  corpus  luteum  are  on  hand. 

The  sole  organotherapeutic  preparation  which  can  be 
relied  upon  is  thyroid  extract.  Its  use  in  gynecology  and 
obstetrics,  except  in  cases  of  gTOSs  deficiency  of  the  thyroid 
secretion,  is  still  largely  empirical. 

Both  pituitrin  and  adrenalin  are  hormones  which  exert 
purely  local  drug  effects,*  and  do  not  replace  the  func- 
tional activities  of  the  glands  from  which  they  are  derived. 
Therefore,  their  exhibition  is  very  limited.  The  extracts 
of  anterior  lobe  pituitary,   pineal,   thymus   and   adrenal 

*  The  apparently  complex  action  of  adrenalin,  which  inhibits  the 
motion  of  the  small  intestine,  stimulates  contraction  of  uterine  muscle, 
dilates  the  bronchi,  etc.,  is  explained  by  the  fact  that  the  drug  acts 
as  a  stimulant  of  the  myoneural  junctions  of  the  sympathetic  system 
and,  therefore,  produces  the  effect  of  general  stimulation  of  sympa- 
thetic fibers.  As  these  fibers  act  partly  as  inhibitors,  partly  as  excitors 
of  different  viscera,  most  diverse  effects  may  be  expected  and  actually 
occur. 
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cortex  (desiccated  adrenal)  now  obtainable  and  in  the 
dosage  now  employed  show  no,  or  only  unconvincing, 
effects. 

If  the  hormone  theory  as  accepted  at  present  and  in 
proof  of  which  so  much  correlated  data  have  been  accumu- 
lated in  both  the  clinic  and  in  the  experimental  laboratory, 
eventually  is  to  find  practical  application  and  usefulness 
in  therapeutics,  the  "vital"  principles  of  some  of  the 
glands  of  internal  secretion  must  first  be  isolated,  and  the 
proper  dosage  and  method  of  prescribing  them  must  be 
discovered.  Among  these  vital  or  essential  glands  should 
be  classed  the  anterior  lobe  of  the  pituitary,  the  parathy- 
roids, the  adrenal  cortex  and  pancreas.  ISTeither  the  thy- 
roid, thymus,  pineal,  ovary  or  testis  are  essential  to  the 
continuance  of  life,  although  their  secretions  play  a  role 
of  variable  importance  in  the  organism,  a  role  not  neces- 
sarily at  once  apparent  after  their  ablation  or  atrophy. 

According  to  our  concepts  of  physiology,  specific  cells 
produce  only  specific  secretory  products,  so  that  while  we 
may  conceive  that  the  cells  of  the  gastric  glands  produce 
greater  or  lesser  amounts  of  hydrochloric  acid,  we  cannot 
conceive  of  their  secreting  lactic  acid,  for  example.  Anal- 
ogously, we  may  accept  that  the  specific  cells  of  a  given 
gland  of  internal  seci'^tion  can  elaborate  one  or  more  spe- 
cific products,  that  this  secretion  may  vary  in  amount  or 
concentration,  but  not  that  it  may  vary  in  character.  If 
anything  more  than  this  variation  in  amount,  concentra- 
tion or  rate  of  discharge  into  the  blood  stream,  and  such 
variations  should  be  capable  of  producing  the  most  diverse 
phenomena,  is  implied  by  the  term  "dysfunction,"  this 
term  lacks  all  theoretical  or  experimental  basis  and  should 
be  dropped  from  medical  terminology. 

By  discarding  "dysfunction,"  the  problem  is  much 
simplified.  A  hormone  may  then  be  regarded  as  the 
specific  product  of  a  secretory  cell,  and  a  given  type  of  cell 
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cleared  away  the  confusion  surrounding  the  diagnosis  and 
treatment  of  those  unfortunate  individuals  who  show  the 
consequences  of  disturbances  in  their  endocrine  glands, 
and  who  are  appeai'ing  for  treatment  in  constantly  increas- 
ing numbers. 

I.      GROSS  A^'D  HISTOLOGICAL  STRUCTURE  OF  THE  PITUITARY 

GLAXD 

Gross.  We  have  become  more  and  more  intimately 
acquainted  in  recent  years  with  clinical  evidences  of  dis- 
turbed function  of  the  hypophysis.  This  gland,  also  called 
the  pituitary  body,  is  thoroughly  protected  by  nature  in 
being  centrally  located  at  the  base  of  the  skull  and  sur- 
rounded by  a  bony  encasement  called  the  sella  turcica.  It 
consists  of  the  anterior  or  glandular  part,  which  is  consid- 
erably larger  than  the  posterior  or  nervous  part,  and  gives 
the  gland  its  characteristic  pinkish-grey  appearance  in  the 
fresh  condition.  The  anterior  epithelial  part  is  further 
divided  into  the  large  ''pars  anterior"  proper,  which  con- 
stitutes about  three-fourths  of  the  gland  and  presents  a 
pinkish-gTey  appearance,  and  the  posterior  narrower  zone 
of  whitish  appearance,  called  also  "pars  intermedia."  The 
latter  constitutes  the  epithelial  lining  or  encasement  of  the 
posterior  lobe,  and  extends  upward  along  the  infundi- 
bulum  frequently  even  to  the  floor  of  the  third  ventricle. 
Between  these  two  divisions  of  the  epithelial  or  glandular 
portion  lies  the  cleft,  the  embryonic  remains  of  the  original 
cavity  of  Eathke's  pouch. 

Histological.  There  are  two  fundamentally  different 
types  of  cells  in  the  anterior  lobe  depending  upon  their 
affinity  for  stains,  the  chromophilic  which  stain  intensely 
with  either  the  acid  or  basic  stains  and  contain  secretion 
granules,  whereas  the  chromophobe  have  no  special  affinity 
for  either  basic  or  acid  dyes  and  are  non-granular.      The 


EMIL  GOETSCH  13 

pars  intermedia  which  invests  the  posterior  lobe  is  com- 
posed of  several  layers  of  undifferentiated  cells  without 
blood  vessels  or  connective  tissue  stroma.  These  cells  elab- 
orate a  kind  of  coUoid  secretion  which  is  thought  by  some 
to  find  its  way  through  the  meshes  of  the  posterior  lobe 
into  the  third  ventricle  of  the  brain.  It  is  probably  this 
colloid  material  which  carries  the  active  principle  of  these 
cells,  often  called  "Pituitrin."  The  cells  of  the  anterior 
lobe  without  doubt  discharge  their  secretion  directly  into 
the  large  blood  and  lymph  sinuses  which  are  so  numerous 
here  and  with  which  the  cells  are  in  such  intimate  contact. 
C orrelation  between  alterations  in  structure  and  func- 
tion. Disturbances  in  pituitary  function  are  associated 
with  changes  in  these  anatomical  constituents  of  the  nor- 
mal hypophysis.  Thus  hyperfunction  is  associated  with 
focal  or  general  hyperplasias  of  the  chromophil  cells,  while 
hypofunction  is  associated  with  certain  degenerations,  with 
atrophy  and  with  tumor  formation  either  of  the  hypophysis 
itself  or  as  a  result  of  pressure  from  tumors  arising  from  a 
neighboring  structure.  Such  pathological  involvement  of 
the  gland  is  followed  by  symptoms  of  deficient  glandular 
secretion  as  elsewhere  in  glandular  organs. 

II.      IXTERRELATIOXSHIP  i:^  FUNCTION  BETWEEX  THE  PITIJ- 
ITAKY  GLAND  AND  THE  FEMALE  GENERATIVE  ORGANS 

It  is  my  purpose  to  discuss  in  this  paper  our  knowledge 
concerning  the  interrelationship  between  the  pituitary 
gland  and  the  female  generative  organs.  Perhaps  between 
no  two  of  the  ductless  gland  series  is  a  clearer  association 
in  function  demonstrable,  a  fact  supported  by  many  exper- 
imental and  clinical  observations.  In  this  paper  I  shall 
discuss  firstly,  the  former  and  then  as  a  corollary  to  this 
shall  consider  secondly  the  clinical  data  bearing  upon  this 
subject.    It  seems  desirable  furthermore  to  consider  prin- 
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eipally  those  facts  which  have  been  well  controlled  experi- 
mentally and  clinically,  and  to  mention  only  incidentally^ 
theoretical  observations  and  suggestions. 


A.    EXPERIMENTAL  EVIDENCE 

A.  Pituitary  Deficiency.  On  account  of  its  diffi- 
culty of  attack  in  an  experimental  way  the  pituitary  gland 
was  the  last  of  the  ductless  gland  series  to  receive  serious 
attention  at  the  hands  of  laboratory  investigators.  Prac- 
tically all  of  oui'  knowledge  concerning  this  small  gland 
has  been  gained  during  the  last  ten  years.  The  first  series 
of  experiments  which  showed  that  pituitary  and  sex  func- 
tions were  closely  interrelated,  was  that  reported  by  Crowe, 
Gushing  and  Homans/  who  noted  among  many  other 
changes  that  partial  removal  of  the  pituitary  anterior  lobe 
in  dogs  was  followed  by  secondary  hypoplasia  of  the 
organs  of  generation  in  adults,  or  by  a  persistence  of 
sexual  infantilism  in  case  the  operation  was  carried  out  on 
puppy  dogs.  There  was  a  tendency  to  the  disposition  of 
fat  much  as  seen  in  states  of  adiposity  and  of  sexual 
infantilism  in  man.  These  changes  following  upon  an 
artificially  created  deficiency  of  anterior  lobe  secretion  are 
characteristic  of  both  males  and  females. 

It  may  here  be  interesting  to  mention  some  further  strik- 
ing results  obtained  by  Asclmer  ^  who  in  1912  published  his 
findings  after  total  and  partial  h3'pophysectomy  in  dogs.  In 
adult  animals  there  was  observed  a  slight  hypoplastic  change 
in  the  sex  glands  and  a  definitely  diminished  sexual  activity. 
In  young  animals  the  partial  removal  of  the  pituitar}"  led  to 
very  marked  and  characteristic  changes.  There  was  an  entire 
failure  of  development  of  the  sex  apparatus  and  of  sexual 
activity  in  both  males  and  females.  The  sex  glands  remained 
infantile  in  character.  There  was  impotence  and  absence  of 
spermatogenesis  in  the  males  and  failure  of  ovulation  and 
sexual  instincts  in  the  female.    Furthermore  hypophysectomy 
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during  pregnancy  caused  abortion.  There  was  also  marked 
retardation  in  corporeal  growth  and  diminished  general 
activity  of  the  animals  thus  operated  upon.  Other  character- 
istics noted  were  a  certain  ps3'chic  depression,  subnormal 
temperature,  persistent  puppy  type  of  hair,  a  thick  inelastic 
skin,  persistence  of  the  milk  teeth,  failure  of  closure  of  the 
epiph3'ses  and  a  delicate  and  underdeveloped  condition  of  the 
skeleton.  Certain  rather  constant  changes  were  also  seen  in 
the  parenchymatous  organs  such  as  increased  size  of  the 
colloid  alveoli  in  the  thyroid,  an  abnormally  persistent 
thymus,  fatty  infiltration  into  the  liver  and  increased  thick- 
ness of  the  adrenal  cortex.  Aschner  regards  the  anterior  lobe 
as  mainly  responsible  for  these  changes.  The  writer  has  been 
able  to  confirm  these  findings  in  numerous  instances. 

The  occurrence  of  adiposity  along  with  the  sexual 
infantilism  is  probably  a  result  of  deficiency  of  posterior 
lobe  secretion.  In  a  report  by  Goetsch,  Gushing  and 
Jacobson,^  upon  experiments  conducted  to  determine  the 
relationship  of  the  hypophysis  and  especially  of  its  pos- 
terior lobe  and  infundibulum  to  glycosuria,  polyuria,  and 
carbohydrate  metabolism,  they  show  that  under  various 
forms  of  operative  manipulations  of  the  infundibulum, 
hypophyseal  stalk,  and  often  of  the  posterior  lobe  itself  a 
transient  hyperglycaemia  is  produced  with  an  associated 
diminution  in  the  assimilation  limit  for  ingested  carbo- 
hydrates. In  many  instances  a  transient  spontaneous 
glycosuria  was  produced. 

If  the  operation  had  been  so  conducted  as  to  create  a 
subsequent  and  permanent  insufiiciency  of  posterior  lobe 
secretion  the  temporary  lowering  of  the  assimilation  limit 
is  succeeded  by  an  abnormal  and  enduring  augmentation 
in  the  tolerance  for  sugars. 

The  assimilation  limit  for  carbohydrates,  greatly 
increased  under  these  circumstances,  can  be  promptly  low- 
ered by  the  coincident  intravenous  or  subcutaneous  injec- 
tion of  posterior  lobe  extract.     This  extract,  furthermore, 
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has  a  pronounced  effect  in  lowering  the  sugar  tolerance  of 
the  normal  animal,  in  whom  it  may  even  cause  glycosuria 
when  given  in  sufficient  dosage. 

B.  Effects  Produced  by  Pituitary  Extracts.  In 
the  foregoing  we  have  considered  the  evidence  obtained 
from  experimentally  created  pituitary  deficiency  for 
believing  that  pituitary  and  sex  functions  are  closely  inter- 
related. The  next  step  in  the  investigation  is  a  natural 
one,  namely,  that  of  studying  the  results  in  animals,  of  the 
administration  of  fresh  pituitary  gland,  dried  extracts, 
fluid  extracts  or  active  principle  in  one  way  or  another. 
Eor  this  purpose  the  hypophysis  of  various  animals  has 
been  used,  such  as  that  of  the  ox,  horse,  cat,  dog,  sheep 
and  even  man.  The  source  of  the  gland  extract  seems  to 
have  little  effect  upon  the  results,  so  long  as  the  particular 
extract  used  is  an  active  one.  The  results  obtained  by 
many  investigators  who  have  worked  on  these  problems 
cannot  be  fully  discussed  here.  The  results  of  many  of 
the  earlier  workers  have  subsequently  been  shown  to  be 
wrong  because  of  failure  to  distinguish  between  the 
extracts  of  the  anterior  and  posterior  lobes,  whose  proper- 
ties we  now  know  are  distinct  and  different.  Then  again 
proper  attention  was  not  given  to  the  question  of  dosage. 
We  now  know,  for  example,  that  a  dose  which  was  admin- 
istered to  a  young  animal  over  a  considerable  period  of 
time  and  which  was  obviously  too  large  produced  toxic 
effects  and  gave  results  precisely  opposite  to  those  obtained 
by  other  workers  using  small  stimulating  doses.  Great 
difficulty  was  at  first  experienced  in  standardizing  the 
strength  of  the  extracts  used,  as  a  consequence  of  which 
investigators  reported  varying  results  following  the  use  of 
extracts  of  varying  strength. 

Extract  of  the  posterior  lohe.  The  physiological  activity 
of  extracts  of  the  fresh  pituitary  was  first  investigated. 
Thus  in  1895  Oliver  and  Schafer  *  reported  the  results  of 
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their  researches  which  demonstrated  in  the  mammalian 
pituitary  body  an  active  principle  with  a  specific  effect 
upon  the  heart  and  bloodvessels  when  injected  intraven- 
ously. It  was  showm  that  this  extract  produced  a  general 
constriction  of  arterioles,  leading  to  considerable  elevation 
of  blood-pressure  and  an  augmentation  of  the  force  of  the 
heart  beats. 

Howell  ^  subsequently  pointed  out  that  the  posterior  lobe 
alone  possesses  this  property.  Dale  ^  was  the  first  to 
describe  the  direct  stimulating  action  of  pituitrin  (the 
active  principle  derived  from  the  posterior  lobe)  on  the 
uterine  musculature.  Blair-Bell  ^  in  addition  described 
its  stimulating  action  upon  the  musculature  of  the  bladder. 
Frankl-Hochwart  and  Frohlich  ^  experimented  further 
with  hypophysin,  a  pure  extract  of  the  posterior  lobe,  and 
confirmed  and  elaborated  the  findings  of  Dale  and  Blair- 
Bell.  The  galactagogiie  action  of  posterior  lobe  secretion, 
as  described  by  Ott  and  Scott  ^  and  as  further  investigated 
by  Mackenzie  may  be  mentioned  in  passing  as  bearing  out 
the  relationship  of  the  pituitary  body  to  milk  secretion 
during  and  after  pregnancy.  Whether  this  action  of  pos- 
terior lobe  principle  is  one  specifically  stimulating  to  the 
secreting  mammary  cells  or  whether  it  produces  its  effect 
by  causing  contraction  of  the  smooth  muscle  fibers  around 
the  ducts  of  the  gland,  thus  causing  the  expression  of  milk, 
remains  an  open  question. 

C.  Effect  of  Feedixg  Anterior  Lobe.  Many 
attempts  have  been  made  to  simulate  conditions  of  hv])er- 
pituitarism  by  feeding  with  fresh  gland  or  glandular 
extracts  over  long  periods  of  time.  The  primary  object  of 
these  experiments  was  to  study  the  effect  upon  the  growth 
of  the  animals.  The  results  reported  vary  greatly  and 
probably  to  a  large  extent  for  reasons  mentioned  above. 
Practically  no  observations  had  been  reported  on  the  effect 
of  experimental  overstimulation  with   pituitary  extracts 
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upon  the  development  and  activity  of  the  sex  glands  until 
the  author's  publication  upon  the  subject  in  February, 
1916.^°  Behrenroth  ^^  is  the  only  previous  author,  in  so 
far  as  I  have  been  able  to  discover,  who  makes  any  special 
mention  of  an  accompanying  effect  upon  another  of  the 
ductless  glands,  produced  by  either  the  feeding  or  by  the 
injection  of  pituitary  extracts.  He  carried  out  the  hypo- 
dermic administration  of  pituitary  extract  mainly  for  the 
purpose  of  observing  its  action  upon  the  kidney,  blood- 
pressure  and  metabolism.  He  incidentally  makes  brief 
mention  of  the  fact  that  in  some  of  his  animals  early  and 
extensive  spermatogenesis  was  noticed.  The  results,  how- 
ever, were  not  constant  and  in  female  animals  only  slight 
changes  were  observed. 

In  view  of  the  definitely  retarding  influence  upon  the 
growth  of  the  sex  glands  produced  by  partial  extirpation 
of  the  pituitary  gland,  it  occurred  to  the  writer  that  it 
might  be  possible  to  produce  premature  sexual  develop- 
ment and  maturity  and  overactivity  of  the  sex  glands  in 
young  animals  by  the  prolonged  daily  feeding  of  small 
doses  of  pituitary  extract  (anterior  lobe)  to  young  animals. 
Accordingly  feeding  experiments  were  carried  out  in 
young  rats  to  which  daily  doses  of  .05  gm.  of  the  dried 
powdered  extract  of  the  anterior  pituitary  lobe  were  given 
over  varying  lengths  of  time,  beginning  when  the  animals 
were  weaned,  which  was  usually  at  the  age  of  S^/o  weeks. 
The  feeding  of  whole  gland  exerts  its  action  by  virtue  of 
the  anterior  lobe  extract  which  it  contains,  for  it  was 
found  that  the  extract  derived  from  the  posterior  lobe  had 
no  specific  action  upon  the  development  of  the  sex  glands. 

The  conclusions  cited  in  the  above  study  (p.  49)  may  be 
briefly  repeated  here. 

"In  comparison  with  the  development  in  control  animals, 
the  ovaries,  tubes,  and  cornua  of  the  uterus  of  animals  fed 
with  whole  gland  extract  (in  which  the  anterior  lobe  is  the 
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responsible  factor)  are  larger,  more  vascular  and  cedematous 
in  appearance,  indicating  increased  development  and  activity. 
Even  at  the  early  age  of  2  2/5  months,  from  one  to  two 
months  before  normal  sexual  maturity,  the  ovary  is  matured, 
and  shows  active  ovulation  and  Graafian  follicle  formation, 
relatively  few  primordial  follicles,  and  some  increase  in  the 
amount  of  interstitial  tissue.  This  striking  appearance  in  so 
young  an  animal  gives  the  impression  that  an  early  ovarian 
maturity  has  been  produced  by  the  feeding  of  the  pituitary 
extract.  The  fimbriated  end  of  the  tube  is  more  branched 
and  the  lining  columnar  cells  are  more  ciliated,  an  indication 
of  greater  activity.  There  is  marked  hyperplasia  of  the 
uterine  mucosa,  the  lining  cells  of  which  are  more  uniformly 
ciliated  and  active,  and  tliere  is  abundant  gland  formation 
in  the  endometrium.  The  appearance  presented  by  the  latter 
strikingly  resembles  in  microscopic  appearance  the  hyper- 
plastic endometrium  of  early  pregnancy.  There  is  generally 
increased  vascularity  produced  in  the  whole  sexual  system. 
The  overdevelopment  is  apparent  even  in  the  muscle  coat  of 
the  uterus,  which  is  considerably  thickened  and  is  also  more 
vascular.  A  somewhat  similar  change  is  produced  by  the 
feeding  of  corpus  luteum  to  the  female  but  not  to  the  same 
degree  as  after  anterior  lobe  administration." 

And  again  the  feeding  of  pituitary  anterior  lobe  extract  to 
rats  over  prolonged  periods  was  studied  with  the  following 
results  (p.  49)  "After  prolonged  feeding  of  anterior  lobe 
extract,  over  a  period  of  eight  or  nine  months,  the  sexual 
instincts  are  early  awakened,  along  with  the  early  maturity 
of  the  sex  glands.  As  a  result  of  this,  a  pair  of  rats,  after 
anterior  lobe  feeding  over  a  number  of  months,  bred  earlier 
and  oftener,  the  female  of  this  pair  having  two  pregnancies 
in  seven  months  as  compared  with  none  in  the  female  of  the 
control  pair.  The  effect  of  the  anterior  lobe  feeding  lasts 
throughout  the  adult  life  of  the  animals.  The  control  rat 
never  reaches  the  degree  of  development  and  activit}'  shown 
by  tlio  animal  receiving  the  anterior  lobe  extract.  For  even 
at  the  age  of  ten  months,  after  8 14  months  of  anterior  lobe 
feeding,  the  latter  still  shows  a  greater,  more  active  and 
matiire  sexual  development  than  tlie  control. 

"The  feeding  of  pituitary  anterior  lobe  to  parent  rats 
exerts  its  stimulating  influence  upon  the  offspring  in  intra- 
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uterine  life  and  during  lactation,  and,  when  the  experiment 
is  carried  further  and  the  feeding  to  the  young  is  continued 
after  weaning,  it  has  an  even  greater  stimulating  effect  upon 
growth,  weight  and  development,  and  causes  earlier  and  more 
frequent  breeding,  and  an  increased  number  of  offspring  in 
the  litters.  The  stimulating  effect  upon  the  sex  gland  is 
greater,  the  longer  the  influence  of  anterior  lobe  administra- 
tion is  exerted. 

"The  extract  of  pituitary  posterior  lobe,  even  after  pro- 
longed administration,  does  not  stimulate  growth  in  general, 
nor  the  development  of  the  sex  glands,  as  does  anterior  lobe 
even  after  a  very  short  period.  Thus,  for  example,  there  is 
a  much  less  marked  development  of  the  sex  glands  after 
administration  for  2^  months.  The  posterior  lobe  element 
in  the  whole  gland  extract  has  an  undoubted  retarding 
influence  upon  the  development  of  the  sex  glands,  an  effect 
very  similar  to  that  of  ovarian  extract  upon  the  testes.  This 
is  shown  by  the  relatively  incomplete  development  of  the 
testes,  for  example,  after  8^  months  of  posterior  lobe  feed- 
ing. If  given  in  too  large  doses,  the  extract  causes  in  the 
rats  loss  of  weight,  a  mild  enteritis  and  increased  intestinal 
peristalsis." 

A  striking  illustration  of  the  effect  of  pituitary  feeding 
in  the  young  female  rat  is  afforded  in  Figs.  1  and  2.  The 
pituitary  fed  animal  matures  prematurely  and  the  ovary 
shows  the  presence  of  corpora  lutea.  The  ovary  of  the 
control  female  is  still  immature. 

In  Figs.  3  and  4  the  remarkable  hyperplasia  of  the  endo- 
metrium as  a  result  of  pituitary  feeding  is  seen,  a  reaction 
so  remarkable  as  to  simulate  the  appearance  of  early  preg- 
nancy. A  great  increase  in  the  number  of  uterine  glands 
is  also  seen  in  the  case  of  animals  receiving  gland  feeding. 
The  other  changes  are  self-evident  in  the  drawings. 

B.    CLIJiTICAL   EVIDENCE 

Turning  now  from  the  experimental  evidences  of  a  close 
interrelationship  in  function  between  the  pituitary  body 


P"iG.   1. — Female  i  ^pituitary  fed).      X  18.5. 


Fig.  2. — Female  II  (control).  X  18.5. 
Figs.  1  and  2  represent  in  one  plane  the  ovary,  the  fimbriated  end  of  the 
tube  and  the  beginning  of  the  uterine  cornu  of  two  young  rats,  25  months  old, 
of  the  same  litter,  to  the  first  of  which  (Fig.  1,  Female  I,  pituitary  extract 
(whole  gland)  was  given  over  a  period  of  42  days,  from  the  time  when  the 
animal  was  30  days  old;  the  second,  the  control  (Fig.  2,  Female  II),  received 
no  glandular  feeding.  Both  animals  were  sacrificed  when  they  were  72  days, 
or  '2'i  months  old.  Compare,  in  Fig.  1,  the  presence  of  corpora  lutea  (c.  I.), 
the  scarcity  of  unripe  follicles  (u.  /.),  the  marked  endometrial  hj-perplasia 
in  the  uterine  cornua  (!/.  c),  the  proliferation  of  the  fimbriated  end  of  the 
tube  (/.  f.),  and  the  increased  vascularity  in  the  hilus  of  the  ovary,  with 
(in  Fig.  2)  the  numlwr  of  unripe  Graafian  follicles  (;/.  /.);  the  al>sence  of 
corpora  lutea,  the  smaller  degree  of  branching  of  the  fimbriated  end  of  the 
tube  (/.  e.),  and  the  simple  thin  mucous  membrane  in  the  uterine  cornu 
iu.c).    p./.  =  primordial  follicle,    ^n*/.  =  Endometrium.    7«i/.  =  myometrium. 
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Female  I   (pituitary  fed).      X   24. 
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J'iG.  4. — Female     II  (control).      X  24. 

Figs.  3  and  4  represent  transverse  sections  through  the  junction  points 
of  the  uterine  cornua  (cervix  uteri)  of  the  same  rats,  whose  ovaries  and 
cornua  are  represented  in  Figs.  1  and  2. 

Fig.  3. — Section  from  the  cer^dx  of  the  uterus  of  Female  I,  to  which 
pituitary  extract  (whole  gland)  was  given  over  a  period  of  42  days  from 
the  time  the  animal  was  30  days  old. 

Fig.  4. — Section  taken  from  the  control  animal  at  a  point  corresponding 
to  that  represented  in   Fig.  3. 

Note  in  the  endometrium  the  marked  hypertrophy  and  hyperplasia  of  the 
uterine  mucosa  with  active  gland  formation  suggesting  the  pregnancy 
reaction,  the  ven,^  cellular  character  of  the  propria,  and  the  increased  thick- 
ness of  the  musculature  of  the  myometrium  in  Fig.  3,  as  compared  with 
Fig.  4  (control).     From  the  Bull.  Johns  Hopkins  Hosp.,  1916,  xxvii,  35-36. 
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and  the  genital  system  to  similar  conditions  in  the  human 
subject,  bearing  out  this  relationship,  we  find  that  these 
have  attracted  the  attention  of  the  clinician.  It  has  been 
found  convenient  to  apply  to  the  clinical  types  of  pituitary 
disease  certain  terms  which  express  simultaneously  our 
conception  of  the  activity  of  the  gland  in  these  states  of 
disordered  function.  In  the  case  of  the  thyroid  a  definite 
symptomatology  was  established  for  conditions  of  over- 
action  of  the  gland  and  called  "hyperthyroidism,"  with 
exophthalmic  goitre  as  the  well-known  example ;  similarly 
for  conditions  of  underactivity  of  the  gland,  called  "hypo- 
thyroidism," exemplified  by  myxoedema  in  the  adult  and 
cretinism  in  childhood.  Just  so  analogous  terms  were 
chosen  for  states  of  over  and  underactivity  of  the  hypo- 
physis, namely,  "hyperpituitarism"  and  "hypopituitar- 
ism." Practical  difficulties  were,  however,  encountered  in 
attempting  to  place  all  types  of  pituitary  trouble  in  these 
two  groups,  for  conditions  of  presumed  overactivity  fre- 
quently merge  into  states  of  underactivity,  so  that  symp- 
toms characteristic  of  both  states  blend  one  with  another, 
just  as  in  the  case  of  the  thyroid  symptoms  of  myxoedema 
are  engrafted  on  the  picture  of  Graves'  disease.  Then 
again,  in  the  pituitary  we  are  dealing  with  two  separate 
lobes,  either  one  of  which  may  become  the  seat  of  disease 
without  the  involvement  of  the  other,  or  one  may  become 
adenomatous  and  clinically  overactive,  and  by  pressure 
upon  the  other  lobe  may  impair  its  function  and  cause  a 
condition  of  underactivity  of  this  part.  To  designate  this 
large  group  of  pituitary  diseases  the  term  "dyspituitar- 
ism"  has  been  used. 

In  considering  the  symptx:>matolog^'  of  pituitary  dis- 
orders it  is  convenient  to  think  of  it  in  terms  of  local 
symptoms  due  to  pressure  by  the  enlarging  pituitary  body 
upon  important  neighboring  structures  and  of  general 
glandular   manifestations  consequent  upon   changes   pro- 
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duced  by  excessive  or  deficient  pituitary  secretion.  The 
change  may  be  primarily  due  to  the  excessive  secretion 
itself  or  secondarily  due  to  consequent  disorders  in  the 
othex  ductless  glands,  such  as  the  genital  glands  reference 
to  which  will  be  made  shortly. 

Pressure  upon  parts  in  the  immediate  neighborhood  of 
the  pituitary  is  occasioned  mostly  by  hyperplasia  or  tumor 
growth  of  the  gland  itself.  The  principal  pressure  symp- 
toms thus  caused  may  be  briefly  mentioned.  They  are 
headaches,  usually  bilateral,  and  due  probably  to  distension 
of  the  dural  envelope  of  the  gland.  If  the  tumor  enlarge- 
ment encroaches  upon  the  intracranial  space  general  head- 
aches, frequently  with  vomiting,  choked  disc  superimposed 
upon  primary  optic  atrophy  and  disturbances  due  to 
pressure  upon  important  neighboring  cerebral  areas  may 
result.  Frequently  there  is  absorption,  varying  in  degree, 
of  the  bony  walls  of  the  sella  turcica,  the  study  of  which 
has  been  aided  so  much  by  the  x-ray.  The  optic  nerve  is 
early  involved,  with  resultant  characteristic  types  of  blind- 
ness. In  the  more  severe  grades  of  general  intracranial 
pressure  convolutional  pressure  markings  on  the  inner  sur- 
faces of  the  bones  of  the  cranial  vault  may  be  recognized 
by  the  x-ray. 

The  general  glandular  manifestations  document  them- 
selves in  changes  in  growth,  in  cutaneous  and  subcutaneous 
changes,  in  adiposity  and  alteration  in  the  carbohydrate 
metabolism  and  tolerance,  in  urinary  changes,  in  varia- 
tions in  body  temperature,  blood-pressure,  in  mental  dis- 
turbances, and  in  secondary  disturbances  in  other  of  the 
ductless  glands,  particularly  the  genital  glands.  Histo- 
logical alterations  are  known  to  occur  in  the  thyroid, 
adrenals,  thymus,  pancreas,  and  pineal,  but  they  possibly 
are  less  definite  and  of  less  significance  than  those  found 
in  the  genital  glands  and  will  not  be  considered  in  greater 
detail  at  the  present  time. 
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A.  Hypeepitctitaiiism:.  Clinical  hyperpituitarism  is 
now  quite  generally  considered  to  be  due  to  ov^eractivity  of 
the  pituitary  anterior  lobe  secondary  to  adenoma  or  hyper- 
plasia of  this  anatomical  division  of  the  gland  and  evi- 
denced histologically  by  a  great  increase  in  the  number  of 
eosinophile  or  acidophile  cells.  If  this  condition  antedates 
puberty  the  resulting  condition  is  known  as  gigantism;  on 
the  other  hand,  if  the  hyperpituitarism  develops  in  the 
postadolescent  period  the  well-known  disease,  acromegaly, 
develops.  We  are  acquainted  with  examples  of  excessive 
sexual  libido  occurring  in  the  early  stages  of  the  latter,  and 
with  cases  of  premature  acquisition  of  sexual  power  and 
secondary  sex  characteristics  if  the  hypophyseal  overactiv- 
ity antedates  normal  adolescence.  After  a  period  of 
hyperplasia  and  hyperactivity  of  the  pituitary,  particu- 
larly the  anterior  lobe,  the  gland  undergoes  a  retrogressive 
alteration,  as  shown  by  the  strumous  tumor  formation  and 
the  tendency  to  cystic  degeneration  of  the  pituitary  so  fre- 
quently found  in  the  later  stages  of  acromegaly.  It  is  for 
this  reason  without  doubt  that  so  much  confusion  has 
arisen  in  interpreting  the  sexual  changes  occurring  in  the 
disease,  but  if  we  remember  that  the  pituitary  gland  itself 
undergoes  a  kind  of  involution  from  a  hyper-active  to  a 
hypo-active  state  in  acromegaly,  then  we  can  readily  com- 
prehend the  early  increased  libido  and  hyperactivity  of 
sexual  function  and  the  late  loss  of  libido  and  incidence 
even  of  impotence  in  the  male  and  cessation  of  menses 
with  sterility  in  the  female. 

In  the  final  stage  in  both  sexes  a  high  degree  of  atrophy 
of  the  sex  glands  develops.  Indeed  it  is  not  uncommon 
for  the  gynecologist  to  be  the  first  to  be  consulted  by  the 
patients  suffering  from  these  pituitary  disorders  because 
of  the  disturbing  genital  changes.  If  it  were  possible  to 
examine  the  sex  glands  in  the  early  stages  of  gigantism 
and  acromegaly  one  would  in  all  probability  find  histo- 
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logical  evidences  of  very  active  spermatogenesis  in  the 
male  and  abundant  ovulation  in  the  female.  Since,  how- 
ever, the  sex  glands  at  autopsy  are  examined  in  almost  all 
instances  in  the  late  stage,  we  find  only  evidence  of  hypo- 
plastic change.  Thus  in  gigantism  we  find  skeletal  over- 
growth combined  with  genital  hypoplasia  and  imperfectly 
acquired  secondary  sexual  characteristics  and  in  acrome- 
galy we  similarly  have  the  well-known  bony  overgrowth 
and  retrogressive  sexual  changes  producing  amenorrhea 
and  sterility,  even  though  the  sexual  functions  may  have 
been  previously  quite  normal.  Sections  of  the  ovary 
analogous  to  those  of  the  testis,  obtained  in  the  late  stages 
of  acromegaly  show  definite  h^-poplastic,  retrogTessive 
changes  on  the  part  of  the  Graafian  follicles  and  possibly 
of  the  interstitial  tissue.     Corpora  lutea  are  not  present. 

B.  Hypopituitarism.  In  primary  hypopituitarism 
there  is  possibly  an  even  more  striking  influence  toward 
hypoplastic  changes  in  the  sex  glands.  Cases  of  primary 
pituitary  atrophy  or  destruction  by  tumor  formation 
belong  in  this  class.  If  the  hypopituitarism  antedates 
puberty  there  results  the  striking  condition  known  as 
"dystrophia  adiposogenitalis,"  a  condition  to  which  Froh- 
lich  ^^  first  drew  attention  in  1901  and  which  is  character- 
ized by  genital  aplasia,  undersized  stature,  hypotrichosis 
and  a  characteristic  adiposity,  of  the  feminine  type  when 
it  occurs  in  males.  There  is  a  failure  of  development  of 
the  secondary  characters  of  sex,  and  puberty  may  be 
delayed  or  may  not  appear  at  all. 

If  a  similar  condition  develops  after  puberty  has  been 
reached  one  would  of  course  not  expect  to  see  such  striking 
reversive  tendencies,  but  we  do  see  a  marked  tendency  to 
adiposity,  hypotrichosis,  often  subnormal  temperature, 
slow  pulse,  dry  skin,  a  high  sugar  tolerance,  and  irregulari- 
ties in  sex  function,  which  express  themselves  in  scanty 
irregular  menstrual  periods,  amenorrhea  and  sterility.  The 
ovaries  show  definite  retrogressive  change. 
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C.  Dyspituitaeism.  Certain  clinical  cases  are  met 
with  in  which  there  is  a  combination  of  symptoms  and  find- 
ings of  both  the  hyper  and  hypopituitary  state.  These  are 
grouped  under  the  term  of  ''dyspituitarism." 

III.      PITUITAEY  CHANGES  SECONDARY  TO  PEIMARY  ALTERA- 
TIONS IN  THE  SEX  GLANDS 

A.  In  Pregnancy.  The  converse  interrelationship 
from  that  just  considered,  that  is,  a  pituitary  change  sec- 
ondary to  primary  alteration  in  the  sex  glands,  is  also 
illustrated  by  clinical  and  experimental  conditions.  Thus 
Compte  ^^  in  1898  was  the  first  to  show  that  there  was  an 
increase  in  weight  of  the  hypophysis  at  the  end  of  preg- 
nancy, due  to  hyperplasia  and  hypertrophy  of  the  anterior 
lobe.  Erdheim  and  Stumme  "  first  demonstrated  the  preg- 
nancy hypertrophy  of  the  hypophysis  in  the  human  and 
carefully  described  the  essential  changes  which  occur  in 
the  anterior  lobe.  These  changes  are  due  to  the  accumula- 
tion in  large  numbers  of  a  new  cell  type,  the  pregnancy 
cell,  derived  from  the  chromophobe  or  chief  cell.  These 
large  pregnancy  cells  which  are  clear  and  neutrophilic 
dominate  the  picture,  while  the  eosinophilic  cells,  mark- 
edly decreased  in  number,  are  crowded  aside  into  the  more 
central  portions  of  the  gland  acini.  The  histological  pic- 
ture thus  afforded  is  very  striking.  The  hypertrophy  of 
the  pituitary  occurring  in  the  later  stage  of  pregnancy  may 
become  so  marked  as  to  exert  pressure  upon  the  adjoining 
optic  chiasm  sufficient  to  cause  a  transient  bitemporal 
hemianopsia,  cases  of  which  have  been  reported  from  time 
to  time.  Associated  with  this  hypertrophy  occurring  in 
pregnancy  there  may  be  signs  and  symptoms  attributable 
to  a  temporary  hyperfunction  of  the  pituitary,  such  as 
definite  change  in  thickness  of  the  nose  and  face  and 
enlargement  of  the  hands  and  feet.     Similarly  a  transient 
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glycosuria  may  be  found,  possibly  due  to  transient  hyper- 
function  of  this  gland.  Within  a  few  months  postpartum 
retrogressive  changes  occui',  the  pregnancy  cells  return  to 
the  type  of  chief  cells  and  the  gland  once  more  assumes  its 
normal  appearance.  The  involutions  of  the  gland  may  be 
incomplete  and  after  repeated  pregnancies  there  may 
result  a  kind  of  strumous  degeneration  followed  by  symp- 
toms dependent  upon  a  deficiency  in  pituitary  secretion. 

B.  Aftek  CASTKATioif.  On  the  other  hand,  in  castra- 
tion, both  in  animals  and  in  the  human,  it  has  been  shown 
that  there  is  a  consequent  hypertrophy  of  the  hypophysis. 
Fichera  ^^  was  the  first  to  demonstrate  that  in  a  series  of 
castrated  animals  of  different  species,  including  the  cock, 
ox,  buffalo,  guinea-pig  and  rabbit,  there  was  a  definite 
increase  in  the  weight  of  the  hypophysis,  relatively  greatly 
in  excess  to  the  increased  growth  of  the  animal.  Histo- 
logically, in  addition  to  the  hypersemia  there  was  an 
increased  number  of  eosinophiles.  Tandler  and  Grosz  ^* 
were  similarly  able  to  show  an  hypertrophy  of  the  pitui- 
tary body  in  the  castrated  human,  as  indicated  by  enlarge- 
ment of  the  sella  turcica,  demonstrable  by  the  x-ray  in  the 
living  and  by  examination  of  the  skeleton  after  death. 
Tandler  ^^  showed  that  a  pituitary  hypertrophy  following 
castration  occurred  not  only  in  the  skopzen  sect  of 
eunuchs,  but  that  the  same  condition  occured  also  in  cas- 
trated women.  For  a  more  detailed  account  of  the  genital 
changes  occurring  in  clinical  cases  of  pituitary  disease  the 
reader  is  referred  to  the  case  reports  and  particularly  to 
Part  III,  pp.  275-280,  of  Cushing's  ^^  comprehensive  mon- 
ograph "The  Pituitary  Body  and  Its  Disorders." 

IV.   THE  USES  OF  POSTEEIOE  LOBE  EXTRACT  IN  OBSTETRICS 
AND  IN  INTESTINAL  PARESIS 

A.  In  Pregnancy.  Very  soon  after  our  understanding 
of  the  action  of  pituitary  extracts  upon  the  genital  system 
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became  more  definite,  these  substances  were  applied  thera- 
peutically in  clinical  cases.  Thus  Herzberg ""  used  intra- 
muscular injection  of  an  active  pituitary  product  called 
"hypophysin,"  in  cases  of  pregnancy,  with  apparent  suc- 
cess in  causing  more  powerful  contraction  of  the  uterus 
during  parturition.  Because  of  its  characteristic  stimulat- 
ing action  upon  smooth  muscle  generally,  and  particularly 
and  almost  specifically  upon  the  pregnant  uterus,  pituitary 
extract  (posterior  lobe)  has  come  into  wide  use  in  obstet- 
rics. The  extract  on  the  market  is  known  as  "Pituitary 
Liquid"  or  as  "Pituitrin."  It  is  a  carefully  prepared 
solution  of  the  active  principle  of  the  posterior  lobe  and 
can  be  standardized  by  the  isolated  uterus  method.  This 
latter  method  enables  us  to  know  the  exact  strength  of 
solution  which  we  are  using.  Pituitary  Liquid  represents 
the  active  principle  of  the  pituitary  posterior  lobe  in  nor- 
mal salt  solution  and  is  put  up  in  1  c.c.  ampoules  con- 
venient for  hypodermic  use.  According  to  Fenger  "^ 
"The  uterine  contracting  principle  of  the  posterior  lobe 
of  the  pituitary  body  is  readily  extracted  from  the  fresh 
glands  by  water  and  also  by  neutral  and  acidulated  methyl 
or  ethyl  alcohol.  The  acidulated  methyl  alcohol  extract 
is  more  than  twice  as  strong  as  the  water  extract  and  some- 
what stronger  than  the  pure  crystalline  j3  -  imidoazolyle- 
thylamine  hydrochloride."  "Pituitary  Liquid"  is  now 
official  in  the  new  pharmacopeia. 

In  an  article  entitled  "Observations  on  Pituitars' 
Extract  in  Obstetrics,"  published  in  May,  1915,  Row- 
land "  reports  the  results  of  a  careful  study  on  the  use  of 
pituitary  posterior  lobe  in  a  series  of  obstetrical  cases.  I 
shall  borrow  freely  from  this  report  in  my  consideration 
of  this  phase  of  our  subject. 

The  easy  administration  of  the  drug,  the  very  satisfactory 
results  in  properly  selected  cases,  the  apparent  harmlessness 
of  its  use,  the  apparent  saving  of  many  cases  from  operative 
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delivery  and  particularly  the  almost  immediate  termination 
of  labor  after  hours  of  tiresome  waiting  by  the  physician  and 
the  painful  and  exhausting  labor  for  the  patient  all  make  a 
very  strong  appeal  to  the  obstetrician.  For  this  reason  the 
dangers  of  pituitary  administration,  for  there  are  real 
dangers  in  its  use,  should  also  be  impressed  upon  those  using 
this  drug. 

The  uterine  contractions,  caused  by  hypodermic  adminis- 
tration of  the  drug  last  from  30  minutes  to  about  two  hours 
or  longer  with  an  average  duration  of  about  one  hour.  They 
are  increased  in  intensity  and  the  intervals  diminished.  In 
cases  of  labor  the  effect  of  the  drug  is  first  shown  in  less 
than  ten  minutes  after  administration.  The  contractions 
erperimentally  induced,  are  in  the  beginning  not  accom- 
panied by  pain,  and  in  cases  in  the  second  stage  the  great 
increase  in  strength  and  efficiency  of  contractions  does  not 
seem  to  be  accompanied  by  a  relative  increase  in  the  patient's 
suffering.  Exceptions,  however,  do  occur.  The  contractions 
are  not  tetanic  in  character  though  sufficiently  continuous 
and  severe  in  some  cases  to  cause  concern  if  there  is  obstruc- 
tion or  a  diseased  condition  of  the  uterine  wall.  There  is 
usually  an  increase  in  the  blood-pressure  independent  of  the 
intensity  of  the  pains  set  up,  with  an  average  increase  of 
about  18  to  24  mm.  Hg.  The  increase  is  usually  gradual  for 
about  20  to  30  minutes  followed  by  a  slow  return  in  the 
course  of  an  liour  to  the  pressure  present  before  injection. 
From  the  st-andpoint  of  toxicity  the  drug  seems  on  the  whole 
to  be  harmless.  There  are  cases  however  of  individuals  who 
seem  to  possess  an  idios^Ticrasy  toward  the  drug  and  who 
respond  to  it  by  having  nausea  and  vomiting  and  in  a  few 
instances  even  collapse. 

There  seems  no  doubt  now  that  labor  can  be  induced  by 
the  use  of  pituitrin.  By  its  use  it  may  be  possible  to  termi- 
nate a  full  term  pregnancy,  when  it  is  desirable  to  do  so. 
The  use  of  pituitrin  is  dangerous  in  cases  where  there  is  fail- 
ure of  the  cervix  to  dilate  and  when  the  head  fails  to  advance 
and  engage.  Marked  disproportion  between  the  head  and 
pelvis  furnish  probably  the  strictest  contraindication  to  its 
use.  In  proper  cases,  a  head  which  has  resisted  the  unaided 
efforts  of  the  uterus  to  engage  it,  may  be  quickly  engaged 
and    advanced    so    that    a    forceps    delivery    may    be    done. 
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Dangers  however  arise  when  the  pituitrin  fails  to  do  what  is 
desired  and  there  arises  a  demand  for  immediate  delivery, 
for  then  other  valuable  methods  for  rapid  delivery  are  made 
impossible.  A  few  cases  of  rupture  of  the  uterus  have  been 
reported  when  the  drug  was  used  in  the  first  stage  of  labor. 
It  is  useful  in  the  first  stage  of  cases  of  placenta  praevia  in 
conjunction  with  tampon  or  balloon,  and  in  cases  of  pre- 
eclamptic toxaemia,  eclampsia  or  nephritis  when  the  increase 
in  blood-pressure  is  not  considered  of  itself  dangerous. 

It  is  in  the  second  stage  of  labor,  however,  when  pituitrin 
is  most  valuable.  In  considering  its  use  here  I  can  do  no 
better  than  quote  from  Eowland's  observations.  "All  author- 
ities agree  that  the  period  of  greatest  usefulness  of  the  pitu- 
itar}^  preparations  is  during  the  second  stage  of  labor.  Many 
women  are  able  to  fully  dilate  the  cervix  but  make  no  further 
progress,  or  may  fail  to  engage  a  head  in  the  slightly  con- 
tracted pelvis,  or  may  advance  the  head  partially  through  the 
birth  canal,  or  ma}^  even  bulge  the  perineum  with  the  advanc- 
ing head  or  breech,  and  then  succumb  to  exhaustion.  For 
one  reason  or  another  it  is  the  second  stage  which  has  usually 
brought  the  exhaustion,  fatal  to  the  hoped  for  spontaneous 
delivery.  It  is  here  that  the  remedy  shows  its  almost  magical 
quality,  terminating  sometimes  in  a  few  minutes,  cases  wliich 
have  dragged  to  an  almost  interminable  length,  or  quickly 
changing  a  slow  and  exhausting  second  stage  with  weak  and 
far  apart  and  insufficient  pains  into  vigorous,  forceful  and 
efficient  bearing  down  pains  which  fiaake  the  patient  and  her 
friends  as  well  as  the  attendant  have  hope  of  a  speedy  termi- 
nation. No  other  remedy  or  method  of  delivery  can  bring, 
when  successful,  such  a  change  in  the  outlook  of  what  has 
been  a  tedious  and  wearisome  case.  It  will  make  an  easy  low 
forceps  sufficient,  when  a  difficult  high  forceps  would  other- 
wise have  been  necessar}'.  It  practically  does  away  with  the 
cases  which  other^'ise  would  terminate  in  a  low  forceps 
delivery." 

There  are  certain  disadvantages  and  dangers  in  the  use 
of  pituitrin  which  should  be  mentioned.  It  should  not  be 
given  at  all  or  administered  with  the  greatest  caution  when 
there  is  obstruction  or  a  diseased  or  weakened  condition  of 
the  uterine  wall.     There  is  more  damage  to  the  perineum 
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than  iu  eorrespouding  cases  delivered  spontaneously,  but 
the  disadvantage  is  offset  by  the  number  of  forceps  deliv- 
eries from  which  patients  are  saved.  There  is  danger  of 
asphyxiation  of  the  child  if  for  any  reason  delivery  is 
delayed  while  the  placenta  is  being  separated  from  the 
uterus.  The  sudden  and  rather  prolonged  rise  of  blood- 
pressure  may  be  a  complicating  factor  in  some  instances. 
The  possibilities  of  rupture  of  the  uterus  have  been  men- 
tioned. Certain  definite  advantages  in  addition  to  those 
mentioned  above  may  be  cited.  There  is  less  hemorrhage 
after  delivery.  Pituitrin,  however,  has  not  displaced 
ergot  in  stopping  hemorrhage. 

It  has  been  claimed  by  some  that  pituitary  liquid  will 
distinguish  between  pregnancy  and  labor,  the  basis  for  the 
differentiation  being  that  a  small  dose  of  the  drug  (Vs  cc) 
will  start  uterine  contraction  if  pregnancy  has  reached 
term,  but  if  administered  before  term  the  effect  is  transient 
and  additional  doses  will  have  no  effect.  It  seems  that 
when  thus  used  the  drug  sensitizes  the  pregnant  uterus  but 
does  not  stimulate  strong  contractions. 

In  the  obstetric  clinic  of  the  Johns  Hopkins  Hospital, 
Williams  is  making  rather  extensive  use  of  pituitary 
liquid.  The  indications  for  its  use  have  been  grouped 
under  three  heads. 

In  the  first  place  pituitary  liquid  is  used  in  primipara  only 
when  the  head  is  beyond  the  spines  and  on  the  perineum  thus 
assuring  free  passage  to  the  head.  In  multipara  it  is  used 
frequently  even  when  the  head  is  at  the  spines,  no  bad  results 
having  been  seen  in  its  use  at  this  stage.  The  general  results 
have  been  very  satisfactory  and  as  a  consequence  of  this 
therapy  there  has  been  a  \erj  considerable  reduction  in  the 
use  of  forceps. 

The  second  use  of  this  drug  by  Williams  is  for  the  arrest 
of  hemorrhage  postpartum,  instead  of  ergot.  It  acts  more 
rapidly  than  ergot — inside  of  3  to  5  minutes — and  is  always 
followed  by  the  latter  given  hypodermically.     In  cases   of 
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severe  hemorrhage,  or  in  which  further  hemorrhage  is  feared, 
ergot  may  also  be  given  by  mouth.  The  reason  for  this  mode 
of  treatment  lies  in  the  fact  that  the  effect  of  pituitary  liquid 
is  rather  transient,  the  subsequent  administration  of  ergot 
being  intended  to  cause  continued  contraction  of  the  uterus 
after  the  effect  of  the  pituitary  drug  has  worn  off.  For  a 
similar  reason  pituitary  liquid  is  used  in  cases  of  complete 
uterine  atony  after  forceps  have  been  applied. 

The  third  use  is  in  cases  of  Csesarean  section  in  which  this 
drug  is  used  as  a  prophylactic  against  hemorrhage.  Formerly 
a  hypodermic  of  1  ampoule  (1  c.c.)  of  the  drug  was  given 
just  before  the  beginning  of  the  operation.  This  time  was 
chosen  on  a  basis  of  allowing  3  minutes  for  delivery,  since 
the  action  of  the  drug  is  rather  rapid.  In  cases  however  of 
inability  to  deliver  in  3  to  5  minutes  as  a  result  of  operative 
difficulties  there  is  a  distinct  danger  of  asphyxiation  of  the 
child.  Consequently  this  mode  of  administration  was  given 
up  and  a  change  was  made  in  the  time  of  injection  of  the 
drug.  At  present  the  syringe  is  ready,  the  ampoules  are 
previously  sterilized  and  the  injection  is  given  directly  into 
the  posterior  wall  of  the  uterus  just  as  soon  as  the  baby  is 
delivered.  The  action  of  the  drug  is  very  rapid,  the  uterus 
contracts  powerfully  and  usually  becomes  board-like  in  li^ 
to  2  minutes.  This  treatment  has  now  become  the  routine 
in  these  cases  and  the  results  have  been  very  satisfactory. 

The  pituitary  liquid  is  not  given  at  all  in  Williams'  clinic 
in  the  primary  stage  of  labor.  In  a  few  earlier  instances  in 
which  the  drug  was  given  at  this  stage,  violent  pains  were 
produced  of  such  severity  that  chloroform  had  to  be  admin- 
istered to  the  patient.  No  serious  results  however  were 
experienced.  The  principal  dangers  that  should  be  men- 
tioned are  rupture  of  the  uterus  when  the  drug  is  given  in 
the  first  stage  when  the  cervix  is  not  dilated  and  particularly 
in  cases  of  weakness  of  the  uterine  walls.  The  second  major 
danger  is  asphyxiation  of  the  child  in  those  cases  where  rapid 
delivery  subsequently  becomes  impossible.  The  drug  acts  in 
from  3  to  10  minutes  and  the  effect  lasts  for  %  of  an  hour 
to  one  hour.  If  it  has  not  acted  in  10  to  15  minutes  it  is 
safe  to  repeat  the  dose.  Frequently  it  is  found  that  i/o  c.c. 
is  just  as  effective  as  1  c.c.  and  repeated  doses  when  indicated 
can  be  given  without  dangers  except  of  course  those  men- 
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tioned.  Since  the  action  of  pituitary  liquid  is  rather  tran- 
sient there  is  still  a  definite  use  for  ergot,  which  is  used  very 
extensively  secondary  to  the  previous  treatment  with  pitu- 
itary liquid.  The  latter  has  also  been  used  for  the  relief  of 
distension  with  considerable  success.  For  the  relief  of  this 
condition  the  treatment  is  the  same  whether  the  patient  is  a 
priniiparous  or  multiparous  woman.  No  disagreeable  after- 
effects from  the  administration  of  this  drug  have  been 
observed  such  as  nausea,  vomiting,  collapse  or  disturbances 
of  the  circulatory  system. 

B.  In  Intestinal  Paresis.  Because  of  its  stimulating 
action  upon  the  smooth  musculature  of  the  bowel  pituitary 
liquid  has  been  used  rather  extensively  for  intestinal 
paresis  and  distension  following  abdominal  and  pelvic 
operations.  The  dose  used  varies  from  .5  to  1.5  c.c. 
injected  intramuscularly  in  the  gluteal  region.  The  first 
dose  is  usually  given  from  four  to  six  hours  after  operation 
and  may  be  repeated  a  number  of  times  at  intervals  of  four 
to  six  hours,  according  to  indications.  According  to  the 
reports  published  no  serious  results  seem  to  have  followed 
this  treatment.  In  many  cases  markedly  beneficial  effects 
have  been  observed,  such  as  early  passage  of  flatus,  cessa- 
tion of  abdominal  discomfort  and  a  freer  movement  of  the 
bowels.  Catheterization  seems  to  be  less  frequently  neces- 
sary on  account  of  postoperative  retention  of  urine,  since 
bladder  irritability  is  also  increased  by  injections  of  pitui- 
tary liquid.  The  injections  should  be  given  intramuscu- 
larly because  the  subcutaneous  injections  are  apt  to 
produce  considerable  pain  and  may  be  followed  in  certain 
instances  by  local  necrosis. 

V.       THE   USE   OF   PITUITARY  EXTRACTS   IN   DISEASE   OF   THE 
PITUITARY   GLAND 

Considerable  success  has  furthermore  been  attained  by 
the  oral  or  hypodermic  administration  of  pituitary  extracts 
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iu  clinical  cases  of  pituitary  disease  exhibiting  among 
other  symptoms  the  characteristic  sexual  disturbances  such 
as  amenorrhoea  and  sterility  in  the  female  and  the  loss  of 
libido  and  potentia  sexualis  in  the  male.  A  number  of 
such  cases  have  been  recorded  by  Gushing  ^^  in  which  after 
administration  of  pituitary  extracts  by  mouth,  there  has 
been  a  return  in  part  or  entirely  of  menstruation  and  of 
libido  and  potentia.  It  seems  probable  that  in  conditions 
interfering  with  the  normal  function  of  the  pituitary 
gland,  both  the  anterior  and  posterior  lobes  are  involved, 
and  that  we  therefore  see  in  the  corresponding  clinical 
states  symptoms  due  to  disturbances  in  both  lobes.  Refer- 
ence was  made  in  a  previous  section  of  this  paper  to  the 
experimental  facts  which  showed  that  a  deficiency  in  pos- 
terior lobe  secretion  is  followed  by  a  tendency  to  the  deposi- 
tion of  fat  and  to  changes  in  metabolism,  such  as  an 
increased  tolerance  for  carlx)hydrates,  and  that  these 
changes  can  be  favorably  influenced  by  the  administration 
of  posterior  lobe  extract.  The  genital  disturbances,  which 
follow  deficiency  in  pituitary  anterior  lobe  function  and 
which  are  associated  with  these  changes  just  mentioned  are 
benefited  by  the  administration  of  anterior  lobe  extract. 
It  follows  then  that  in  order  to  obtain  the  greatest  benefit 
in  clinical  cases  which  combine  the  symptoms  of  deficiency 
of  both  pituitary  lobes,  one  should  administer  the  whole 
gland  extract  derived  from  both  lobes  of  the  gland. 

Since  many  clinical  states  may  present  symptoms  often 
very  similar  and  yet  dependent  upon  a  different  etiology, 
patients  may  complain  of  disturbances  in  genital  function 
dependant  upon  changes  primarily  in  the  sex  glands  or 
secondarily  due  to  disturbances  in  pituitary  function.  It 
is  of  advantage  in  the  treatment  of  these  cases  to  deter- 
mine, in  so  far  as  this  is  possible,  whether  the  symptoms 
complained  of  are  pelvic  or  pituitary  in  origin,  for  it  seems 
definitely  shown  that  better  results  are  obtained  when  the 
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extract  of  the  gland  primarily  deficient  is  given  and  per- 
haps supplemented  by  one  or  more  extracts  of  the  glands 
secondarily  involved.  Thus  in  a  case  presenting  a  symp- 
tomatology clearly  pituitary  in  origin  with  secondary 
ovarian  involvement,  emphasis  should  be  placed  upon  pitu- 
itary feeding  supplemented  by  ovarian  or  corpus  luteum 
administration,  and  in  a  case  in  which  the  opposite  is  true, 
the  converse  method  of  glandular  feeding  should  be  insti- 
tuted. In  a  series  of  cases  illustrating  types  of  genital 
under-funotion  and  adiposity  recently  reported  by  Vest,"^ 
in  which  marked  improvement  followed  the  administration 
of  ovarian  and  corpus  luteum  extracts,  it  is  possible,  as 
the  author  suggests,  that  even  greater  benefit  might  have 
been  derived  by  the  supplemental  feeding  of  pituitary 
extract.  This  would  seem  to  be  the  case  particularly  with 
reference  to  the  adiposity  which  could  be  explained  by  a 
coincidental  underfunction  of  the  pituitary.  Indeed  the 
degree  of  reduction  of  the  adiposity  and  the  carbohydrate 
tolerance,  which  is  usually  high,  might  be  used  as  an  index 
to  the  dosage  of  gland  extract  which  should  be  used.  At 
times  in  cases  exhibiting  polyglandular  manifestations 
small  amounts  of  thyroid  extract  or  even  adrenalin  may 
with  benefit  be  added  to  the  pituitary  feeding.  In  addi- 
tion to  the  improvement  in  the  specific  symptoms  com- 
plained of  there  is  improvement  also  in  the  associated 
symptoms.  Thus  subnormal  body  temperature  again 
becomes  normal,  the  blood-pressure  rises,  constipation  is 
less  troublesome  and  there  is  less  drowsiness  and  mental 
inactivity.  In  gigantism  and  acromegaly  it  is  obviously 
necessary  to  determine  whether  the  disease  is  early  and  in 
the  stage  of  pituitary  overactivity,  for  at  such  a  time 
administration  of  pituitary  extract  might  well  result  in 
exacerbation  of  the  symptoms  complained  of,  just  as  the 
symptoms  of  exophthalmic  goitre  may  be  aggi*avated  by 
thyroid  administration. 
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Unfortunately  in  the  present  state  of  our  knowledge 
organotherapy  is  largely  empirical.  The  principal  reason 
for  this  lies  in  the  fact  that  thus  far  it  is  imjx)ssible  to 
determine  how  much  active  principle  is  contained  in  a 
given  amount  of  the  dried  gland  extract  such  as  is  used  so 
largely  in  the  treatment  of  clinical  cases.  Certain  active 
liquid  preparations  are  at  present  prepared  b}'  the  larger 
pharmaceutical  firms,  but  the  difficulties  accompanying 
often  repeated  hypodermic  injections  are  too  obvious  to 
need  mention.  The  latter  method  of  administration,  how- 
ever, is  the  most  effective  and  the  most  satisfactory,  if  not 
continued  over  too  long  a  period  of  time. 

A  uniform  method  of  standardization  of  the  extract 
used  is  very  essential  for  successful  therapy.  Fortunately 
the  feeding  of  pituitary  extracts  is  unaccompanied  by  any 
special  dangers  such  as  are  known  to  follow  the  adminis- 
tration of  thyroid  extract.  In  fact  Gushing  reports  that 
in  one  of  his  cases  in  the  late  stage  of  acromegaly  he  gave 
as  high  as  100  gTs.  daily  of  whole  gland  pituitary  extract 
in  order  to  get  the  desired  benefit.  A  convenient  dosage 
to  begin  with  is  one  which  represents  the  administration 
by  mouth  of  5  gi*s.  of  actual  dried  extract  three  times  a 
day,  increasing  until  improvement  is  noticed.  It  should  be 
noted  here  that  many  of  the  tablets,  placed  in  the  hands  of 
the  profession,  contain  accessory  substances  used  in  their 
manufacture  and  hence  represent  much  less  of  the  active 
gland  substance  than  their  weight  might  indicate. 

Attention  should  be  drawn  to  this  point,  as  otherwise 
a  patient  might  well  receive  a  dose  considerably  smaller 
than  is  desired  and  intended.  The  amount  of  extract  of 
other  ductless  glands  and  the  mode  of  combination  natur- 
ally would  depend  upon  the  indications  in  the  case. 
Unfortunately  this  again  of  necessity  is  empirical,  and  one 
can  be  guided  only  by  the  effects  produced.  The  greatest 
benefits  derived  from  gland  therapy  are  those  obtained  by 
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correct  and  patient  administration  over  considerable 
periods  of  time,  from  three  months  to  a  year  or  more. 
Both  experimental  and  clinical  experience  has  shown  that 
specific  results  are  only  obtained  after  a  considerable  lapse 
of  time  and  many  of  the  failures  reported  are  undoubtedly 
due  to  too  short  duration  of  gland  administration.  Then 
again  the  dosage  may  be  too  small  to  produce  results  when 
an  increase  would  be  of  distinct  benefit.  Thus  with  pitui- 
tary extract  it  often  becomes  necessary  to  increase  the 
amount  of  gland  until  a  definite  therapeutic  effect  is 
shown. 

VI.      SUMMARY 

Perhaps  between  no  two  of  the  ductless  glands  is  a 
closer  interrelationship  in  function  demonstrable  than 
between  the  pituitary  and  the  sex  glands.  There  is 
abundant  evidence  available  at  the  present  time  for  believ- 
ing that  such  a  close  association  in  function  exists.  We 
know  from  experiments  in  which  the  pituitary  gland  has 
been  partially  removed  in  dogs  that  a  deficiency  in  pitui- 
tary secretion  thus  produced  is  followed  by  underdevelop- 
ment, genital  inactivity  and  hypoplasia  in  young  animals, 
and  by  impotence  and  sterility  and  retrogressive  changes 
in  the  sex  glands,  together  with  adiposity  in  case  the 
animals  were  adult  at  the  time  of  operation.  Conversely 
after  primary  alterations  in  the  sex  glands,  as  is  seen  in 
pregnancy  or  after  castration,  there  is  a  consequent  hyper- 
plasia and  hypertrophy  of  the  pituitary  gland.  Overstim- 
ulation of  young  animals  with  the  extract  of  pituitary 
anterior  lobe  is  followed  by  overdevelopment  and  marked 
increased  activity  of  the  sex  glands.  Even  histological 
evidences  of  such  increased  function  are  apparent,  such  as 
premature  sex  development  evidenced  by  early  and 
abundant  ovulation  in  the  female.  It  is  the  secretion  of 
the  anterior  lobe  of  the  pituitary  which  is  responsible  for 
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these  sex  changes,  whereas  the  posterior  lobe  secretion  has 
an  important  function  in  regulating,  certainly  in  part, 
carbohydrate  metabolism,  absence  of  this  secretion  being 
followed  by  a  tendency  to  adiposity. 

Clinical  hyperpituitarism  is  well  exemplified  in  the  dis- 
eases, gigantism  and  acromegaly,  now  generally  believed 
to  be  due  to  an  overfunction  of  the  anterior  lobe  of  the 
pituitary  gland  consequent  upon  adenomatous  hyperplasia. 
In  the  early  stages  of  these  diseases  we  find  an  exaggerated 
sexual  activity  and  libido,  and  in  the  late  stages  corre- 
sponding with  pituitary  involution  and  inactivity,  a  dis- 
appearance of  the  sexual  function.  The  sex  glands  in  this 
late  stage  show,  histologically,  atrophy  and  various  forms 
of  degeneration.  Similarly  inactivity  and  atrophy  of  the 
sex  glands,  is  seen  in  clinical  cases  of  primary  hypopitui- 
tarism, dependent  upon  pituitary  underfunction  following 
upon  diseases  of  this  gland  or  of  its  neighborhood  com- 
promising its  function. 

Pituitary  extracts  have  gained  wide  usage  in  therapy. 
Thus  "Pituitrin"  or  "Pituitary  Liquid,"  derived  from  the 
posterior  lobe  (together  with  pars  intermedia)  because  of 
its  stimulating  action  upon  the  smooth  musculature  of  the 
uterus  and  bowel  is  used  very  extensively  in  obstetric 
practice  and  for  the  relief  of  abdominal  distension  and 
intestinal  paresis  following  surgical  operations  in  the  abdo- 
men or  pelvis.  The  results  obtained  by  the  correct  usage 
of  this  drug  are  most  satisfactory. 

As  a  result  of  the  facts  learned  from  the  experimental 
feeding  of  pituitary  extracts,  particularly  of  the  anterior 
lobe  we  should  feel  encouraged  in  our  efforts  to  benefit 
clinical  states  dependent  upon  underfunction  of  this  gland 
in  the  human.  Thus,  for  example,  a  number  of  clinical 
cases  showing  among  other  symptoms,  characteristic  sexual 
disturbances  (irregular  menstrnation,  amenorrhcea,  ster- 
ility),  dependent  upon   primary  pituitary   disease,   have 
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been  so  greatly  benefited  that  there  have  been  a  return  of 
menstruation  and  libido  even  v^hen  these  had  been  absent 
for  a  considerable  period.  It  is  probable  that  many  clin- 
ical conditions  showing  genital  aplasia,  adiposity  and 
under-development  and  dependent  upon  changes  in  one  or 
more  of  the  ductless  glands  other  than  the  pituitary,  would 
be  benefited  by  the  feeding  of  pituitary  extract  in  addition 
to  the  extract  of  the  gland  which  is  primarily  involved. 
On  the  other  hand,  the  feeding  of  extracts,  such  as  thyroid 
and  adrenal,  combined  with  pituitary  in  clinical  cases  of 
pituitary  diseases  in  which  symptoms  referable  to  these 
glands  are  present  is  advisable. 


CONCLUSIONS 

1.  There  is  a  close  interrelationship  in  function  between 
the  pituitary  and  sex  glands,  a  fact  supported  by  abundant 
experimental  evidence  and  by  numerous  observations  on 
pituitary  disturbances  in  the  human  subject. 

2.  Overfunction  of  the  pituitary  anterior  lobe  is  asso- 
ciated with  overactivity  of  the  sex  glands. 

3.  Deficiency  of  pituitary  secretion  in  the  individual  is 
followed  by  underdevelopment  and  genital  aplasia  in  the 
young  and  by  sexual  inactivity  and  retrogression  in  the 
adult. 

4.  Primary  alterations  in  the  function  of  the  sex  glands, 
as  in  pregnancy  and  after  castration,  are  followed  by 
pituitary  hypertrophy  and  hyperplasia. 

5.  The  specific  action  of  posterior  lobe  extract  ("Pitui- 
trin,"  "Pituitary  Liquid")  upon  the  smooth  musculature 
of  the  uterus  and  bowel  has  led  to  the  wide  usage  of  this 
drug  in  obstetrical  practice  and  in  the  treatment  of  intes- 
tinal paresis  following  abdominal  and  pelvic  operations. 

6.  The  administration  of  pituitary  extracts  is  of  distinct 
benefit  in  clinical  states  of  pituitary  underfunction. 
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THE  PINEAL  GLAND 

THE  PINEAL  GLAND's  INFLUENCE  UPON  GEOWTH  AND  DIF- 

PEEENTIATION  WITH  PAETICULAE  EEFEEENCE  TO  ITS 

INFLUENCE  UPON  PEENATAL  DEVELOPMENT 


Bt  Caeey  Pratt  McCord,  M.D. 
Detroit,  Mich. 


I.    INTRODUCTION 

(A  cursory  review  of  recent  work  pertinent  to  pineal  func- 
tioning. ) 

The  evidences  that  link  the  pineal  body  with  a  glandu- 
lar function  are  much  less  definite  than  for  such  glandular 
organs  as  the  thyroid,  hypophysis,  ovary,  and  the  supra- 
renals.  Doubt  is  frequently  expressed  that  the  pineal  body 
is  more  than  a  functionless  vestige  of  what  was  once,  in 
earlier  evolutional  stages,  a  functioning  eye.  Other 
observations  have  led  to  the  contention  that  the  pineal, 
through  metamorphosis,  has  become  a  highly  specialized 
tissue  that  serves  the  body  in  a  manner  comparable  with 
the  major  members  of  the  endocrinous  system. 

The  purpose  of  the  present  paper  is  to  group  the  essen- 
tial findings  from  the  recent  literature  into  a  concise, 
unbiased  resume,  adequately  expressing  the  status  of  the 
pineal  body  as  a  functioning  organ.  To  this  are  added  the 
writer's  more  recent  observations  upon  the  growth  of 
young  animals  under  the  influence  of  pineal  materials. 
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ANATOMY  AND  EMBRYOLOGY 

(Bibliography  numbers  1-57) 

The  pineal  body  (pineal  gland,  epiphysis,  conarium)  is 
situated  in  the  brain  just  beneath  the  splenium  of  the 
corpus  callosum.  (Fig.  1.)  It  lies  suspended  between  the 
anterior  quadrigeminate  bodies.  The  gland  is  consequently 
just  above  the  Sylvian  aqueduct.  The  internal  cerebral 
veins  lie  above  and  partially  encircle  the  pineal.  In  the 
human  the  pineal  is  nearly  trilateral  in  shape,  in  sheep  is 
round,  in  cattle  is  oval.  The  average  weight  in  cattle  is  .2 
grams  and  in  sheep  .13  grams.  Primarily  the  pineal  is 
developed  as  a  thin  ependymal  diverticulum  from  the 
diencephalon,  extending  between  the  posterior  and  habenu- 
lar  commissures.  At  a  later  stage  this  diverticulum 
thickens  and  encloses  some  of  the  adjacent  vascular  meso- 
derm to  form  the  mature  organ.     (Streeter.) 

In  those  publications  cited  in  the  bibliography  as  perti- 
nent to  the  anatomy,  embryology,  and  histology  of  the 
pineal,  the  studies  have,  for  the  most  part,  been  prosecuted 
toward  establishing  (1)  the  presence  of  glandular  tissue; 
(2)  the  presence  of  contractile  tissue  supporting  the  view 
that  the  gland  is  a  valve  regulating  the  flow  of  cerebro- 
spinal fluid;  (3)  nerve  fiber  communication  between  this 
gland  and  other  parts  of  the  brain;  (4)  evidence  of  involu- 
tion changes  in  the  gland  indicating  a  cessation  of  func- 
tion. 

These  publications  may  be  summarized  as  indicating: 

(1)  Complete  cytologic  studies  in  several  species  allow  the 
inference  that  the  pineal  body  is  glandular  in  nature.  The 
glandular  elements,  however,   are  few  and  illy  defined. 

(2)  The  occasionally  demonstrated  muscle  fibers  in  the 
pineal  are  without  significance  to  pineal  function.  (3) 
!N"erve  fibers  and  neuroglia  are  to  be  found  at  least  in  cer- 
tain animals,  but  these  are  probably  of  trivial  import. 


Pio     1. — Sagittal  section  of  beef  brain,  showing  size,  position,  and  relation 
of   pineal   gland. 
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(4)  The  gland  undergoes  involution  changes,  beginning  in 
the  human  as  early  as  the  seventh  year.  Involution  is  pro- 
nounced at  puberty.  The  degeneration  is,  however,  not 
complete  and  the  histologic  picture  of  the  adult  gland  is 
not  such  as  to  remove  the  possibility  of  a  continued  func- 
tion in  adult  life. 


PINEAL   NEOPLASMS   AND  RESULTING   FUNCTIONAL 
DISTUEBANCES 

(Bibliography  numbers  100-189) 

Tumors  of  the  pineal  are  not  of  frequent  occurrence. 
The  total  number  of  authentic  cases,  with  subsequent 
necropsy  findings  in  some,  is  not  more  than  70.  These 
cases  have  been  the  source  of  the  greatest  information  as 
to  the  functions  of  the  pineal.  In  1898,  Heubner  described 
a  boy  of  4^  years  who  showed  a  precocious  sexual  and 
somatic  growth.  The  body  of  this  boy  was  that  of  a  boy 
of  8  or  9  years.  The  genitalia  corresponded  to  the  propor- 
tions found  at  puberty.  The  pubic  hair  was  1  cm.  long. 
A  year  later  at  autopsy  a  teratoma  of  the  pineal  was  dem- 
onstrated. By  1907,  Marburg  was  able  to  collect  40  his- 
tories of  such  types.  He  sought  to  establish  a  clinical 
entity  for  pineal  dysfunction.  The  term  "Macrogenito- 
somia prsecox"  has  subsequently  designated  this  condition. 
In  a  more  recent  paper,  Marburg  attributes  to  the  condi- 
tion the  following  characteristics : 

1.  General.  These  include  all  the  usual  sims  of  intra- 
cranial  pressure,  usually  secondary  to  a  subsequent  internal 
hydrocephalus. 

2.  Neighborhood.  These  for  the  most  part  are  depend- 
ent upon  encroachment  upon  the  quadrigeminate  bodies, 
leading  to  diverse  oculomotor  paralyses  and  pupillary  dis- 
turbances, and  encroachment  upon  the  cerebellum,  with 
ataxic  manifestations. 
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3.  Constitutional.  Under  this  designation  are  grouped 
the  manifestations  attributable  to  the  derangement  of  the 
pineal  glandular  function.  This  constitutional  syndrome 
consists  of  first,  early  sexual  maturity,  evidenced  in  the 
enlarged  sex  organs,  pubic  hair,  general  body  hair,  early 
change  in  voice;  second,  precocious  mental  development, 
evidenced  in  the  maturity  of  thought  and  speech;  third, 
general  body  overgrowth  to  the  extent  that  a  child  of  5  or  6 
years  may  have  the  appearance  of  a  child  of  11  or  12. 

Frankl-Hochwart  similarly  has  summed  up  the  charac- 
teristics of  this  pathologic  state.  He  states,  "When  one 
finds  in  a  very  young  individual,  along  with  the  general 
symptoms  of  tumor  as  well  as  the  signs  of  a  lesion  of  the 
corpora  quadrigemina,  abnormal  body  growth,  unusual 
growth  of  hair,  adiposity,  somnolence,  premature  genital 
and  sexual  development,  and  finally  intellectual  maturity, 
one  must  think  of  pineal  tumor." 

Of  the  70  cases  at  the  present  time  available  in  the  lit- 
erature, only  25  occurred  prior  to  puberty.  Because  of  the 
pineal  involution  that  occurs  by  the  time  of  puberty,  only 
in  these  25  cases  are  constitutional  manifestations  to  be 
anticipated.  It  is  significant  that  with  two  exceptions  all 
cases  occurred  in  boys. 

Many  cases  of  pineal  tumors  before  puberty  manifest 
none  of  the  signs  of  precocity  of  development  that  are  so 
striking  in  a  few  selected  cases.  A  study  of  the  clinical 
material  reveals  how  little  consideration  has  been  given  to 
the  possibility  of  pluriglandular  involvement.  In  fact,  in 
some  early  cases  the  necropsy  demonstration  of  a  pineal 
tumor  led  to  the  association  of  all  prior  metabolic  changes 
to  pineal  functional  perversion.  This  grew  out  of  the 
prevalent  conception  of  each  endocrine  gland  as  an  entity 
entering  into  no  interrelations  with  other  similar  organs. 
Judging  these  cases  in  the  light  of  recent  advances  in  pitui- 
tary pathology  and  physiology,  it  is  diflBcult  to  delineate 
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the  manifestations  of  pure  pineal  derangement  from  a 
pluriglandular  condition.  Gushing  has  pointed  out  that 
from  the  intracranial  alterations  attending  pineal  neo- 
plasms, the  hypophyseal  functions  are  readily  deflected 
from  the  normal. 

This  infrequent  condition  in  which  growth  and  differ- 
entiation into  the  adult  is  so  deviated  from  the  normal 
that  very  young  children  acquire  in  part  the  sexual,  mental 
and  somatic  characteristics  of  maturity,  has  naturally  led 
to  diverse  attempts  to  induce  such  a  condition  experi- 
mentally. Through  the  extirpation  of  the  pineal,  through 
the  feeding  of  pineal  substances  to  young  animals,  through 
the  intravenous  and  subcutaneous  administrations  of 
pineal  extracts,  has  information  been  sought  as  to  the  sig- 
nificance of  this  organ  in  the  body's  economy.  The  out- 
come of  such  investigations  are  described  in  subsequent 
paragraphs. 

EXTIKPATIOK"  OF  THE  PINEAL  GLAND 

(Bibliography  numbers  71^78) 

Situated  near  the  center  of  the  brain,  the  inaccessibility 
of  the  pineal  has  prevented  any  widespread  use  of  this 
method.  The  trauma  is  necessarily  severe  and  until  the 
recent  reports  by  Dandy  (1915)  and  Horrax  (1916)  the 
mortality  has  been  very  high — 75  deaths  out  of  95  opera- 
tions in  one  series,  and  12  deaths  out  of  15  operations  in 
another.  With  so  high  a  mortality  it  may  be  questioned 
whether  the  few  survivors  would  exhibit  constant  changes 
referable  to  pineal  deprivation.  The  mortality  is  usually 
due  to  hemorrhage  into  the  ventricle  from  injury  t^  the 
central  cerebral  veins,  or  to  direct  injury  to  the  quadri- 
geminate  bodies  or  adjacent  brain  tissues.  Dandy  has 
recently  developed  an  operative  procedure  whereby  much 
of  the  trauma  is  obviated.    The  essential  innovation  lies  in 
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an  approach  through  section  of  the  splenium  of  the  corpus 
callosum,  thus  permitting  freer  manipulations  in  the  oper- 
ating field.  Although  the  mortality  may  thus  be  reduced, 
the  results  obtained  by  Dandy,  on  comparison  with  those 
obtained  more  recently  by  Horrax,  are  uniformly  dissimi- 
lar. The  respective  summaries  of  these  two  investigators 
quoted  below  indicate  how  incomplete  are  our  available 
data  bearing  upon  extirpation  as  a  method  of  approach  to 
the  problems  of  pineal  function.     Dandy  states : 

"1.  Following  the  removal  of  the  pineal  I  have  observed 
no  sexual  precocity  or  indolence,  no  adiposity  or  emaciation, 
no  somatic  or  mental  precocity  or  retardation. 

"2.  Our  experiments  seem  to  yield  nothing  to  sustain  the 
view  that  the  pineal  gland  has  any  active  endocrine  function 
of  importance  either  in  the  very  young  or  adult  dogs. 

"3.  The  pineal  is  apparently  not  essential  to  life  and  seems 
to  have  no  influence  upon  the  animal's  well  being." 


These  negative  findings  are  in  keeping  with  the  earlier 
work  of  Exner  and  Boese,  and  Biedl.  Subsequent  to 
Dandy's  publication  an  extended  report  has  been  made  by 
Horrax,  whose  positive  findings  are  in  keeping  with  those 
of  Foa  and  Sarteschi.    Horrax  states : 


"1.  Total  experimental  pinealectomy  is  possible  in  guinea- 
pigs  and  rats. 

"2.  Pinealectomized  male  guinea-pigs  show  a  hastened 
development  of  the  sexual  organs,  manifested  before  maturity 
by  a  relative  increase  in  size  and  weight,  both  of  the  testes 
and  seminal  vesicles,  over  control  pigs  of  the  same  litter. 

"3.  Histologically  the  testes  and  seminal  vesicles  of  these 
animals,  if  taken  before  the  age  of  sexual  maturity,  show  a 
more  advanced  physiological  state  than  their  controls. 

"4.  The  pinealectomized  females  appear  to  show  a  tend- 
ency to  breed  earlier  than  controls  of  the  same  age  and 
weight. 
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"5.  For  several  reasons,  young  rats  are  likely  to  prove 
better  subjects  for  experimental  pinealectomy  than  young 
guinea-pigs,  and  some  evidence  of  hastened  maturity  has  been 
obtained  in  this  species." 


IMMEDIATE  EESULTS  FOLLOWI^'G  THE  I^'TRAYE^•O^S  OE  SUB- 
CUTANEOUS   ADMINISTEATION    OF    PINEAL   EXTRACTS 

(Bibliography  numbers  58-70) 

Unlike  the  intense  cardio-vascular  action  of  suprarenal 
extracts,  or  the  uterine  contracting  action  of  pituitary 
extracts,  the  immediate  results  from  intravenous  or  hypo- 
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Fig.  2. — A  comparison  of  the  effect  on  surv'i\'ing  guinea-pig  uterus  of 
pituitary  and  pineal-gland  extracts.  The  height  of  contraction  from  the 
pineal  extract  administered  at  B  is  trivial  in  comparison  with  the  contrac- 
tion at  A  induced  by  the  much  smaller  quantity  of  pituitary  extract.  Time 
in  minutes. 


dermic  injections  of  pineal  extracts  are  not  pronounced. 
Such  phenomena  as  decrease  in  arterial  tension,  dilatation 
of  the  bloodvessels,  altered  amplitude  and  rate  of  the  heart 
beat,  diuresis,  glycosuria,  and  uterine  contractions  have 
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been  reported  and  confirmed.  Under  experimental  condi- 
tions the  contraction  produced  in  the  uterus  hj  1  c.c.  of  20 
per  cent,  pineal  extract  is  much  less  intense  than  the  con- 
traction produced  by  1/200  c.c.  of  20  per  cent,  pituitary 
extract.  (Fig.  2.)  The  intensity  of  these  several  activi- 
ties is  so  slight  that  at  the  present  time  only  technical 
importance  may  be  attached  to  these  findings. 

FEEDING  EXPERIMENTS  WITH  PINEAL  GLANDS 

(Bibliography  numbers  79-87) 

The  syndrome  of  precocious  development  seen  in  the 
human  is  usually  interpreted  as  the  outgrowth  of  pineal 
deficiency — a  hypopinealism.  Such  being  the  case,  if  the 
feeding  of  pineal  materials  determined  any  changes,  a  state 
just  opposite  that  cited  above  would  be  anticipated — a 
condition  of  deferred  sexual,  mental  and  somatic  maturity. 
Curious  to  record,  feeding  experiments  lead  to  rapid 
sexual  and  somatic  development. 

Dana  and  Berkeley  fed  pineal  materials  to  young  animals 
(kittens,  rabbits,  guinea-pigs),  and  noted  a  25  per  cent, 
excess  in  weight  over  controls.  These  investigators  sought 
to  determine  the  extent  of  stimulating  influence  upon  chil- 
dren of  low  mentahty.  Fifty  feeble  minded  children  were 
treated  and  suitably  controlled  with  other  children  of  the 
same  age  and  diagnosis.  Binet  tests  were  the  criteria  of 
mental  advancement.  Xo  physical  changes  resulted  but  on 
prolonged  treatment  the  mental  development  was  greater 
than  that  prior  to  treatment  and  in  excess  of  control  children 
of  the  same  mental  age.  These  studies  on  feeble  minded  chil- 
dren afford  certain  technical  evidences  of  value  but  the  quan- 
tity of  improvement  resulting  is  not  sufficient  to  warrant  any 
widespread  use  of  pineal  materials  as  a  profitable  treatment 
of  feeble  mindedness. 

Hoskins  (1916)  in  feeding  experiments  upon  albino  rats, 
studied  the  influence  upon  the  growth  of  the  various  ductless 
glands   including  thyroid,  thymus,  hypophysis,   and   pineal. 


Fig.  4. — A  diagram  showing  the  modified  di\'ision  rates  of  paramecia 
(starting  with  a  single  Paramecium).  P,  0.05  per  cent,  pineal  extract  in 
hay  infusion.  M,  0.05  per  cent,  muscle  extract  in  hay  infusion.  C,  hay 
infusion  alone.     Diagram  represents  the  average  of  thirty-six  observations. 
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Fig.  5. — A  comparison  of  two  groups  of  toad  tadpoles  taken  from  the 
same  lot,  photographed  simultaneously  after  two  weeks  of  laboratory 
feeding.  Group  to  the  right  fed  small  amounts  of  desiccated  pineal  gland 
triweekly.  Group  to  the  left  fed  equivalent  amounts  of  desiccated  muscle 
tissue. 
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Fig.  6. — Drawings  made  at  weekly  intervals  indicating  the  rate  of  meta- 
morphosis of  Bufo  Americana  tadpoles  fed  pineal  tissue  in  comparison  with 
normal  metamorphosis,  a  to  e  inclusive,  controls.  /  to  j,  pineal  fed.  The 
small  figures  to  the  right  of  a,  b,  f,  and  g  represent  stages  in  the  development 
of  the  hind  legs  for  these  respective  tadpoles. 
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His  results  would  indicate  that  none  of  these  glands  have 
any  constant  effect  upon  the  growth-rate  of  young  rats. 

McCord  (1914,  1915)  employed  400  young  animals  (chick- 
ens, guinea-pigs,  dogs)  in  experiments  to  establish  the  extent 
of  influence  the  pineal  exerts  upon  growth  and  development. 
He  concludes  from  his  experiments  that  the  same  precocity 
of  development  usually  attributed  to  pineal  deficiency  (hypo- 
pinealism)  was  obtained  in  animals  by  supplying  an  increased 
amount  of  pineal  substance  by  feeding  or  injecting  pineal 
preparations.  Such  administration  of  pineal  substances  led 
to  a  more  rapid  growth  of  body  than  normal,  and  determined 
an  early  sexual  maturity.  The  excess  in  rate  of  growth  was 
most  pronounced  (40.9  per  cent,  excess  in  eleven  weeks)  in 
young  animals  fed  with  pineal  tissue  obtained  from  young 
animals.  No  tendency  to  gigantism  has  followed  pineal 
administration.  After  maximum  size  was  attained,  pineal 
administration  appeared  to  be  ineffective.  Both  males  and 
females  respond  to  the  influence  of  pineal  substances  in  rate 
of  gi'owi;h,  but  the  responce  has  been  more  definitely  mani- 
fested in  males. 


II.    THE  PINEAL  GLAND'S  INFLUENCE  UPON  GROWTH 
AND  DIFFERENTIATION 

(A  record  of  experiments  upon  postnatal  and  embryonic 
gi'owth-differentiation  processes) 

In  the  developmental  processes  inaugurated  at  concep- 
tion two  distinct  phases  are  to  be  observed — growth  and 
differentiation.  In  intra-uterine  life  differentiation  into 
specific  organs  and  tissues  is  the  essential  process.  In 
pre-adult  life,  growth  processes  are  dominant.  At  puberty 
differentiation  again  asserts  its  influence.  In  adult  years 
]x)th  these  developmental  processes  are  less  in  evidence,  a 
condition  we  commonly  designate  as  maturity. 

These  two  phases  of  development  are  necessarily  intri- 
cately interrelated,  but  within  certain  limitations  may  be 
separately  altered.  Traces  of  thyroid  tissue  added  to  the 
water  in  which  tadpoles  live  will  bring  about  the  complete 
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transformation  of  the  tadpole  into  a  minature  frog  within 
one  week,  whereas  normally  this  metamorphosis  consumes 
from  4  to  6  months.  (Gudernatch.)  This  phenomenon 
is  due  to  the  intense  differentiative  action  of  the  thyroid. 
Similarly  thymus  tissue  retards  differentiation  of  tad- 
poles. At  the  period  of  development  wherein  normally  tad- 
poles begin  to  differentiate,  thymus  fed  tadpoles  continue 
to  grow  larger  without  differentiation.  Manifestly  both 
these  factors  in  development  are  ultimately  dependent 
upon  the  quantity  or  quality  of  cell  activity. 

In  our  earlier  records  of  the  influence  exerted  by  the 
pineal  upon  development  we  employed  young  animals  and 
chicks.  Variations  were  introduced  to  reduce  the  possi- 
bility of  incidental  error  in  dosage,  in  method  of  admin- 
istration, in  source  of  materials,  in  age  of  the  test  animals. 
With  the  exception  of  two  series  we  have  uniformly  found 
that  young  animals  who  had  been  fed  (or  injected)  pineal 
materials  have  outgrown  their  controls  of  the  same  age. 
(Fig.  3.)  In  one  series  the  difference  was  40  per  cent, 
at  11  weeks  of  age.  No  tendency  to  gigantism  was 
observed.  As  the  normal  adult  size  was  approached  the 
stimulative  action  of  the  pineal  was  no  longer  effective. 
The  testes  of  certain  of  these  rapidly  developed  guinea- 
pigs  were  examined  in  comparison  with  controls.  Grossly 
the  testes  from  pineal  fed  animals  were  50  per  cent,  larger. 
Microscopically  the  cellular  elements  were  far  in  advance 
of  controls  and  were  characterized  by  very  active  sperma- 
togenesis. The  females  gave  birth  to  young  when  the  con- 
trols were  in  the  middle  third  of  their  gestation.  At  first 
it  was  thought  this  might  be  evidence  of  a  shortened  gesta- 
tion period,  but  more  carefully  scrutinized  experiments 
determined  that  this  was  the  outcome  of  earlier  breeding, 
due  to  an  earlier  maturity. 

At  all  times  this  type  of  feeding  experiment  is  open  to 
the  error  that  normally  such  animals  exhibit  very  appre- 
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ciable  individnal  variations.  We  have  anticipated  that 
less  complex  life  forms  that  show  scant  individual  varia- 
tions even  in  large  numbers  would  afford  acceptable  data 
as  to  any  action  that  pineal  extracts  might  have  on  their 
growth-differentiation  processes.  For  the  purpose,  we 
selected  (1)  paramoecia  (paramcBcium  caudatum),  a  uni- 
cellular organism  that  through  transverse  fission  may 
divide  into  many  generations  in  a  single  day,  (2)  tadpoles 
of  frogs  and  toads.  This  larval  form  of  the  frog  and 
toad  corresponds  in  many  respects  to  embryonic,  intra- 
uterine life  in  higher  animal  life. 


PARAMECIUM  EXPERIMENTS 

Cultures  were  maintained  in  the  laboratory,  growing  on 
hay  infusions.  These  organisms  are  about  y^  mm.  in  length 
and  may  be  readily  counted  with  the  naked  eye.  Through 
transverse  splitting  reproduction  is  accomplished.  Under 
standardized  conditions  the  rate  of  divisions  is  relatively 
constant.  It  will  be  argued  that  in  the  event  of  constant 
exceptional  variations  in  the  number  of  generations  formed 
when  pineal  materials  were  added  to  the  culture  medium  and 
not  occurring  when  other  similar  protein  materials  were  intro- 
duced, that  the  phenomenon  is  attributable  to  pineal  activity. 
The  following  procedures  were  employed.  A  single  para- 
mcecium  was  isolated  until  the  reproduction  of  the  third 
generation.  These  resulting  four  individuals  were  separated 
and  placed  in  different  media,  (a)  one  in  hay  infusion,  (b) 
one  in  a  hay  infusion  extract  of  desiccated  pineal  gland,  .05 
per  cent,  strength,  (c)  one  in  a  hay  infusion  extract  of  desic- 
cated muscle  of  equal  strength  as  a  control  material,  (d)  the 
fourth  one  was  a  variable  control.  These  cultures  were  main- 
tained in  a  moist  chamber  for  a  fixed  period  (48  or  24  hours). 
At  tlie  expiration  of  that  time  the  several  cultures  were 
examined  as  to  the  numbers  of  reproductions.  Almost 
invariably  the  divisions  were  more  numerous  in  the  pineal 
culture.  For  example,  in  one  48-hour  experiment  12  indi- 
viduals resulted  from  the  plain  hay  infusion,  30  individuals 
from  the  hay  infusion  pineal  extract  .05  per  cent,  and  10 
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individuals  from  the  hay  infusion  muscle  extract  .05  per  cent. 
The  results  from  31  consecutive  experiments  are  grouped  in 
table  1. 


Table  1.    Records  of  Divisions  of  Paramcecia 


No.  of 
Erpe'm't. 

1 

48-hour 

Hay 
Infusion. 

7 
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Gland. 

23 

Mu 
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No.  of 
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18 

24-hour 
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7 
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13 
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0 

7 

31 

19 

3 

6 

3 

11 

12 
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11 

19 

4 

5 

8 

21 

3 

5 

2 

5 

1 

16 

22 

4 

8 

8 

6 

1 

13 

23 

6 

16 

4 

7 

4 

12 

24 

4 

8 

5 

8 

5 

19 

12 

25 

10 

17 

10 

9 

5 

12 

9 

26 

11 

19 

10 

13 

12 

4 

27 

4 

7 

5 

11 

2 
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4 
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1 
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7 

6 
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1 
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13 

3 

19 

16 
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8 

2 

14 

1 

21 

12 

31 

5 

15 

5 

15 

10 

25 

23 

16 

12 

30 

10 

17 

13 

22 

1 

1 

Average     6.0  17.1 


10.7 


5.0 


10.5 


4.6 


The  inference  is,  that  pineal  materials,  when  added  to  the 
culture  medium  of  the  unicellular  organism,  paramoecium, 
determines  a  more  rapid  rate  of  reproduction.     (Fig.  4.) 


TADPOLE  EXPERIMENTS 

The  time  of  appearance  of  the  successive  stages  in  the 
differentiation  of  tadpoles  into  frogs  is  an  excellent  criterion 
of  the  influence  of  any  variation  in  the  living  conditions  of 
these  animals.  For  the  individuals  of  a  single  laying,  fairly 
constant  is  the  occurrence  of  such  stages  as  the  budding  of  the 
hind  legs  with  the  subsequent  formation  of  the  different  por- 
tions of  the  hind  legs,  the  closing  of  the  gills,  the  extrusion 
of  the  fore  legs,  the  assumption  of  terrestrial  life.  Such  are 
the  phenomena  we  sought  to  influence  by  the  introduction  of 
pineal  gland  materials  into  the  living  water  of  the  tadpoles. 
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About  50,000  frog  eggs  were  procured  and  hatched  in  the 
laboratory.  These  were  divided  into  colonies  of  about  200 
each.  In  most  cases  these  colonies  were  from  the  same  lay- 
ing. With  so  abundant  materials  it  was  possible  to  introduce 
wide  variations  in  test  materials  and  controls.  The  pineal 
glands  were  fractionated  into  various  components  and  tested 
against  controls  such  as  other  endocrine  glands,  split  proteins, 
histamine,  lipoids,  etc.  Through  photography  and  actual 
measurements  the  variations  were  recorded. 

The  present  paper  can  make  but  most  casual  reference 
to  the  accumulated  results.  The  photograph  and  draw- 
ings will  serve  to  indicate  the  trend  of  results.  (Fig.  5.) 
(Type  photograph — adjacent  trays  of  pineal  fed  and 
muscle  fed  tadpoles  of  the  same  laying.)  At  this  stage 
the  pineal  fed,  while  about  double  the  size  of  the  controls, 
show  no  tendency  to  differentiation.  Ultimately,  how- 
ever, differentiation  is  earlier,  as  may  be  observed  in  the 
drawings  of  Fig.  6. 

It  is  our  belief  that  the  pineal  gland  contains  some  sub- 
stance capable  of  stimulating  growth  and  ultimately  dif- 
ferentiation in  these  larval  forms. 

GENERAL  SUMMARY 

From  the  lack  of  unanimity  in  the  literature  any  con- 
clusions as  to  the  details  of  pineal  gland  function  must  be 
made  flexible  rather  than  dogmatic.  A  survey  of  avail- 
able data  leads  to  the  following  summary  as  representing 
the  present  status  of  the  pineal  as  an  organ  of  internal 
secretion. 

1.  A  clinical  syndrome  is  to  be  associated  with  disturb- 
ances of  the  functions  of  the  pineal  gland.  Because  of  the 
involution  of  the  pineal  at  puberty,  the  constitutional 
manifestations  of  pineal  pathology  appear  to  be  confined 
to  prepuberal  years.  The  essential  characteristics  (apart 
from  pressure  and  neighborhood  manifestations)  are  (a) 
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early  sexual  development  evidenced  in  the  enlarged  geni- 
talia, pubic  hair,  general  body  hair,  early  change  in  voice ; 
(&)  precocious  mental  development,  manifested  in  matur- 
ity of  thought  and  speech;  (c)  general  overgrowth  of  body 
to  the  extent  that  a  child  of  6  or  7  years  may  have  the 
appearance  of  a  child  near  puberty. 

2.  The  experimental  extirpation  of  the  pineal  gland  is 
surgically  possible.  The  gland  is  not  essential  for  the 
maintenance  of  life.  The  early  symptoms  following 
pinealectomy  are  attributable  to  the  severe  brain  injury. 
ISTo  changes  attend  the  removal  of  the  gland  in  adult  ani- 
mals. As  to  the  effects  of  pinealectomy  in  young  animals, 
Sarteschi,  Foa,  and  Horrax  respectively  state  that  the 
removal  of  the  gland  leads  to  precocity  of  development. 
Exner  and  Boese,  and  Dandy  report  no  changes  after 
pinealectomy. 

3.  The  administration  of  pineal  substance  to  young 
mammals  is  reported  to  hasten  gi'owth  and  sexual  matur- 
ity. In  unicellular  organisms  (paramoecia)  pineal 
extracts  increase  the  rate  of  reproduction  to  more  than 
double  that  of  controls.  In  larval  forms  (ranidse)  both 
growth  and  differentiation  are  hastened  as  a  result  of 
pineal  feeding.         ^ 

4.  The  inference  is  allowable  that  the  pineal  gland  is 
an  organ  of  internal  secretion  whose  functions,  however, 
are  of  minor  significance  in  the  general  activities  of  the 
endocrinous  system. 
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Our  present  knowledge  of  the  parathyroid  gland  can  be 
traced  back  to  the  early  studies  of  the  physiologist,  Schiff, 
who,  on  extirpating  the  thyroids  of  dogs,  observed  in  some 
cases  the  clinical  symptoms  known  as  tetany.  Schiff,  how- 
ever, did  not  associate  these  symptoms  with  the  absence  of 
the  parathyroid  gland  in  his  animals  as  the  existence  of 
these  glands  was  unknown  in  his  time.  The  year  1880 
marks  the  beginning  of  the  rational  study  of  the  parathy- 
roid gland,  as  in  this  year  Sandstrom  discovered  the  gland 
and  sometime  later  Gley  attributed  to  it  a  separate  func- 
tion from  that  of  the  thyroid. 

In  spite  of  the  fact  that  the  anatomy  and  histology  of 
the  parathyroid  differ  in  many  respects  from  that  of  the 
thyroid,  some  investigators  still  continued  to  consider  these 
two  glands  to  be  intimately  related  to  each  other.  As  a 
result  of  the  splendid  researches  of  Gley,  Vassale  and  Gen- 
erali,  Erdheim,  MacCallum  and  many  others,  it  is  now 
generally  accepted  that  the  thyroid  and  parathyroid  are 
glands  with  distinct  and  separate  functions.  Thus  it  was 
shown  that  the  complete  extirpation  of  the  thyroid  alone 
leads  to  hypothyroidism  with  typical  manifestations  such 
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as  occur  in  myxedema  and  cretinism.  In  contrast  to  these 
observations,  it  was  found  that  the  complete  removal  of  the 
])arathyroids  alone  leads  within  a  few  days  to  the  appear- 
ance of  tetany.  The  clinical  pictures  of  these  two  condi- 
tions, i.  e.,  hypothyroidism  and  tetany,  differ  so  much  from 
each  other  that  one  is  forced  to  believe  that  the  two  glands 
possess  separate  functions.  Whereas  removal  of  the  thy- 
roid leads  to  a  chronic  disturbance  of  metabolism  which  is 
not  necessarily  fatal,  the  complete  absence  of  the  parathy- 
roid is  always  followed  by  the  death  of  the  animal.  The 
vital  importance  of  the  normal  functions  of  the  parathy- 
roid gland  for  the  higher  animals  is,  therefore,  self- 
evident. 

Unfortunately  our  information  of  the  physiological 
function  of  this  gland  is  still  inadequate.  The  only  method 
so  far  available  to  study  this  problem  has  been  the  experi- 
mental production  of  tetany  or  hypoparathyroidism.  By 
these  means  it  is  at  least  possible  to  study  the  changes 
occurring  in  the  animal  body  as  a  result  of  the  absence  of 
the  parathyroid  gland.  The  most  suitable  laboratory  ani- 
mals for  this  purpose  are  dogs,  albino  rats  and  cats.  With 
some  experience  all  of  the  parathyroids  can  be  extirpated 
from  these  animals  with  very  little  injury  to  the  thyroid. 
Recovery  from  the  operation  is  usually  very  rapid  and  the 
animal  is  of  normal  appearance  a  few  hours  later.  Within 
a  few  days,  however,  the  animal  develops  a  state  of  hyper- 
excitability,  characterized  by  muscular  twitchings  involv- 
ing the  skeletal  muscles  of  part  or  of  the  whole  body,  fibril- 
lation of  the  tongue,  tachycardia,  tachypnea,  hyi^erexcita- 
bility  of  the  peripheral  nerves  to  the  galvanic  current,  and 
increased  reaction  to  the  drugs  stimulating  the  sympa- 
thetic nervous  system.  This  period  of  hyporexeitability  is 
usually  followed  by  a  stat«  of  depression.  The  animal  is 
very  quiet  and  refuses  food.  The  periods  of  hyperexcita- 
bility  and  that  of  depression  are  obviously  due  to  quite 
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different  conditions  and  although  the  hyperexeitahilitj  is 
more  evident,  the  fact  should  not  be  forgotten  that  the 
depression  may  be  a  manifestation  of  hypoparathyroidism. 
The  state  of  depression  may  later  on  be  followed  period- 
ically by  hyperexcitability,  a  fact  which  may  have  a  defi- 
nite underlying  cause  in  the  metabolic  changes  occurring 
after  parathyroidectomy. 

XATUKE  AND  CAUSE  OF  PARATHYROID  TETA^'Y 

Tetany  has  been  regarded  by  many  authors  as  an  intoxi- 
cation by  metabolic  products.  That  the  metabolism  of 
parathyroid ectomized  animals  is,  in  many  respects,  abnor- 
mal will  be  discussed  later.  The  question  which  concerns 
us  here  is  whether  tetany  is  a  true  intoxication,  in  the 
sense  that  abnormal  and  toxic  metabolic  products  are  pres- 
ent in  the  body,  or  whether  tetany  is  primarily  due  to  an 
accumulation  or  overproduction  of  metabolic  substances 
normally  formed.  Both  conceptions  are  reasonable  and 
do  not  stand  in  flat  contradiction  to  the  experimental  facts. 

It  would  probably  be  best  to  present  here  briefly  the 
facts  so  far  discovered  having  a  bearing  on  the  cause  of 
tetany.  This  will  be  preceded  by  a  short  description  of 
the  symptoms  of  tetany  as  they  appear  after  complete 
parathyroidectomy  in  experimental  animals. 

On  carefully  exposing  the  thyroid  lobes  of  a  dog  one 
notices  several  small  bodies  adhering  more  or  less  firmly 
to  the  thyroid.  These  bodies  represent  the  parathyroid 
glands  and  can  be  removed,  causing  little  damage  to  the 
thyroid.  A  few  days  after  the  operation  twitchings  are 
noticed  in  the  skeletal  muscles  and  also  in  the  tongue  of 
the  animal.  These  symptoms  gradually  increase  in  sever- 
ity to  such  an  extent  that  the  animal  is  forced  to  lie  on  its 
side  with  its  legs  stretched  out  on  account  of  spasticity. 
Extreme  tachycardia  and  tachypnea   are  common  symp- 
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toms  at  this  stage  of  the  disease.  There  is  usually  a  rise 
in  body  temperature  during  active  tetany.  The  attack 
may  pass  over  after  having  lasted  for  several  hours  and 
the  animal  is  then  usually  in  a  condition  of  depression, 
taking  no  interest  in  its  surroundings.  After  a  day  or  two 
the  symptoms  of  hyperexcitability  may  reappear  and  this 
be  followe<l  again  by  depression.  Death  takes  place  during 
an  attack  of  hyperexcitability  or  more  often  during  the 
stage  of  depression. 

The  peripheral  nerves  during  tetany  show  a  marked 
increase  in  irritability  to  the  galvanic  current.  Falta  and 
Kahn  believe  that  the  sympathetic  and  parasympathetic 
systems  also  are  in  a  state  of  hyperexcitability  as  evidenced 
by  the  increased  reaction  by  this  system  to  certain  drugs 
(epinephrine,  pilocarpine).  It  should  be  emphasized  that 
increased  nervous  irritability  is  not  only  associated  with 
the  visible  muscular  twitchings  but  is  constantly  present, 
although  to  a  lesser  extent,  even  in  periods  of  depression. 
This  abnormal  condition  of  the  nervous  system  is  probably 
not  limited  to  the  peripheral  nerves  but  is  characteristic  of 
all  nervous  tissues  in  tetany,  a  fact  which  might  find  its 
explanation  in  a  definite  abnormality  of  the  body  fluids  in 
this  condition. 

These  considerations  have  led  to  attempts  to  control 
tetany  by  means  of  the  administration  of  normal  body 
constituents. 

The  work  of  Loeb,  Sabbatani  and  others  has  shown  that 
salts  of  bivalent  metals  with  few  exceptions  (barium)  have  a 
depressing  action  on  the  nervous  system.  It  was,  therefore, 
reasonable  to  test  the  action  of  these  salts  on  animals  in 
tetany.  The  results  obtained  by  MacCalhim  and  Voegtlin, 
Parhon  and  Urechi  and  many  others,  demonstrate  that  an 
intravenous  injection  of  any  soluble  calcium  salt  (chloride 
or  lactate)  almost  instantly  removes  the  visible  symptoms  of 
tetany  as  well  as  the  abnormal  irritabilit}'  of  the  peripheral 
nerves  to  the  galvanic  current.     Strontium  salts  were  shown 
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to  have  an  identical  action  as  that  of  calcium  salts.  Magne- 
sium salts  also  removed  tetanic  manifestations  but  the  power- 
ful depressing  effect  of  these  salts  made  it  evident  tliat  they 
were  not  so  well  suited  for  the  suppression  of  tetany.  More- 
over it  was  observed  that  similar  amounts  of  sodium  chloride 
or  bicarbonate,  potassium  chloride  and  ammonium  chloride, 
had  no  curative  action;  on  the  contrary  sodium  bicarbonate 
seemed  rather  to  aggravate  the  symptoms.  Later  Joseph  and 
Meltzer  found  that  an  intravenous  injection  of  hypertonic 
(10  per  cent.)  Na  CI  solution  had  a  beneficial  effect  on  tetany 
dogs.  Obviously  the  action  of  the  hypertonic  salt  solution 
was  not  due  to  the  N"a  CI  per  se  but  rather  to  the  high 
osmotic  pressure  of  the  solution,  an  explanation  which  is 
furthermore  supported  by  the  observation  that  hypertonic 
solutions  of  glucose  also  slowly  relieve  the  muscular  twitch- 
ings.  Eecently  Wilson,  Steams  and  Janney  reported  that  an 
intravenous  injection  of  dilute  hydrochloric  acid  has  the  same 
effect  on  the  tetany  dogs  as  an  injection  of  calcium.  The 
observations  of  MacCallum  and  Voegtlin  on  the  aggravating 
effect  of  Na,  CO3  are  confirmed  and  extended.  Hence  it  is 
evident  that  a  number  of  inorganic  salts  (Ca,  Sr,  Mg)  and 
hydrochloric  acid  all  possess  the  property  of  temporarily 
curing  tetany.  None  of  these  agents,  however,  is  capable  of 
saving  the  life  of  parathyroidectomized  animals,  although 
animals  treated  in  this  manner  may  survive  untreated  con- 
trols. 

MacCallum  and  Voegtlin  on  the  basis  of  their  results 
formulated  the  hypothesis  that  the  parathyroid  controls  in 
some  way  calcium  metabolism,  that  after  the  removal  of 
this  gland  the  body  fluids  and  soft  tissues  are  deprived  of 
soluble  calcium,  hence  the  appearance  of  the  abnormal 
irritability  of  the  nervous  system  with  all  the  typical 
symptoms  of  tetany.  This  hypothesis  seems  especially 
reasonable,  if  considered  in  connection  with  the  splendid 
researches  of  Erdheim,  who  was  able  to  demonstrate  that 
parathyroid  insufficiency  is  accompanied  by  a  lack  of  calci- 
fication of  the  teeth  of  rats.  Temporary  insufficiency  of 
the  parathyroid  became  noticeable  in  the  teeth  of  rats  in 
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the  form  of  a  zone  of  deficient  calcification  of  the  dentin, 
preceded  and  followed  by  a  normal  layer  of  dentin.  Mac- 
Callum  and  Voegtlin  also  were  able  to  demonstrate  a  loss 
of  calcium  salts  in  the  urine  and  feces  of  parathyroidectom- 
ized  animals.  The  blood  and  brain  calcium  was  also  found 
to  be  reduced  below  normal.  Later  work  by  MacCallum, 
Lambert  and  Vogel  yielded  additional  proof  to  the  calcium 
deficiency  theory  of  tetany.  It  was  shown  that  if  calcium 
free  blood  is  perfused  through  the  leg  of  a  normal  dog  the 
irritability  of  the  nerves  supplying  the  leg  increases 
markedly.  Blood  obtained  from  a  dog  in  tetany  has  the 
same  effect;  on  the  other  hand  normal  blood  perfused 
through  the  leg  of  a  tetany  dog  brings  back  to  normal  the 
abnormal  irritability  of  the  peripheral  nerves.  The  injec- 
tion into  animals  of  substances  such  as  oxalates  which  pre- 
cipitate calcium  from  its  solution,  causes  fibrillary  twiteh- 
ings  and  various  other  signs  of  hyperexcitability ;  this  also 
speaks  in  favor  of  the  calcium  deficiency  theor3\ 

The  fact  that  HCl  is  as  efficient  as  calcium  in  the  treat- 
ment of  experimental  tetany  would  seem  at  first  considera- 
tion to  contradict  the  whole  hypothesis.  It  should  be 
remembered,  however,  that  hydrochloric  acid  is  a  solvent 
for  certain  insoluble  calcium  compounds.  Furthermore  it 
has  been  showm  that  the  calcium  of  the  blood  is  partly  com- 
bined with  proteins  and  other  colloids  and  would  under 
these  conditions  not  be  fully  available  to  exert  all  its  physi- 
ological actions.  One  might  easily  conceive  that  the  intro- 
duction of  hydrochloric  acid  directly  into  the  blood  would 
increase  temporarily  at  least  the  hydrogen-ion  concentra- 
tion of  the  blood  and  in  this  way  dissociate  complex  cal- 
cium compounds.  The  calcium  set  free  would  then  become 
available  for  needy  tissues  such  as  the  nervous  system  in 
tetany.  In  other  words  the  treatment  with  acid  might 
result  in  a  liberation  of  soluble  calcium  from  some  parts 
of  the  body  followed  by  its  redistribution. 
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This  conception  would,  howevei'j  obviously  not  be  satis- 
factory to  explain  the  beneficial  effect  of  hypertonic  solu- 
tions of  sodium  chloride  and  glucose.  In  this  case  the 
proper  explanation  might  be  as  follows:  Hypertonic  solu- 
tions of  Na  CI  and  glucose  are  known  to  depress  the  activ- 
ity of  certain  tissues.  Recently  I  myself  observed  the 
marked  depressing  effect  of  hypertonic  Na  CI  on  the  tonus 
of  the  smooth  muscle  of  the  uterus.  Drying  out  of  nerves 
is  known  to  decrease  their  irritability.  The  injection  of 
hypertonic  solutions  in  tetany  might,  therefore,  produce 
the  disappearance  of  the  symptoms  by  withdrawing  by 
osmosis  water  from  the  tissues.  Thus  a  considerable 
amount  of  tissue  water  is  lost  after  an  injection  of  hyper- 
tonic salt  solution  into  tetany  dogs.  A  marked  diuresis 
sets  in  immediately  after  the  injection  is  completed. 

On  the  basis  of  these  considerations  it  would  seem  fairly 
well  established  that  calcium  is  intimately  connected  with 
the  etiology  of  parathyroid  tetany. 

It  is,  however,  difficult  to  explain  why  the  continued 
administration  of  calcium  salts  does  not  save  the  life  of 
parathyroidectomized  animals.  In  this  connection  I 
should  like  to  call  attention  to  the  possibility  that  after  all 
tetany  may  represent  but  a  symptom  complex  which  may 
be  very  well  controlled  by  calcium  salts  but  is  not  neces- 
sarily the  entire  expression  of  the  abnormality  of  the  body 
following  parathyroidectomy.  Tetany  is  so  to  speak  only 
one  part  of  this  pathological  condition.  It  is  highly  prob- 
able that  in  the  absence  of  the  parathyroid,  the  metabolism 
of  the  body  and  the  properties  of  the  cells  are  more  or  less 
altered. 

Thus  "Wilson,  Steams,  Thurlow  and  Janney  have  recently 
discovered  that  complete  parathyroidectomy  in  dogs  is  very 
soon  followed  by  an  alkalosis  of  the  blood.  The  blood 
becomes  more  alkahne  and  the  kidney  excretes  less  acids  and 
ammonia.     With  the  development  of  tetany,  however,  the 
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elimination  of  acids  and  ammonia  increases,  this  being 
accompanied  by  an  acidosis  of  the  blood  and  an  increased 
hydrogen-ion  concentration  of  the  urine.  Evidently  some  of 
the  biochemical  properties  of  the  blood  and  probably  also  of 
the  tissues  are  different  during  the  periods  of  muscular 
hyperactivity  and  during  the  period  of  depression.  The 
obvious  difference  in  the  behavior  of  the  animal  in  the  stage 
of  active  tetany  (muscular  twitchings,  tachycardia,  etc.) 
from  that  of  depression  following  the  active  stage,  therefore, 
finds  also  an  expression  in  the  biochemical  composition  of  the 
blood;  the  first  stage  being  characterized  by  an  alkalosis,  the 
latter  representing  an  acidosis.  The  slight  increase  in  the 
hydroxyl-ion  concentration  in  the  blood  after  parathyroid- 
ectomy might  possibly  be  one  of  the  factors  concerned  in  the 
withdrawal  of  soluble  calcium  salts  from  the  blood,  inasmuch 
as  an  increase  of  hydroxyl-ions  would  tend  to  precipitate 
soluble  calcium  salts.  On  the  other  hand  one  might  look 
upon  the  increased  muscular  activitj'  during  an  attack  of 
tetany  as  causing  an  increased  production  of  acid  products 
(lactic  acid*)  with  the  result  of  increasing  the  hydrogen-ion 
concentration  of  the  blood  which  in  turn  might  lead  to  a 
mobilization  of  more  or  less  insoluble  calcium  compounds 
contained  in  the  blood  and  tissues.  Viewed  in  this  light,  the 
temporary  recovery  from  an  attack  of  tetany  which  is  such 
a  common  observation  in  experimental  tetany,  might  perhaps 
find  its  explanation. 

The  metabolism  in  tetany  is  also  abnormal  in  other 
respects.  Greenwald  calls  particular  attention  to  the 
reduction  in  the  excretion  of  urinary  phosphates  and  their 
retention  in  the  blood.  Koch  notes  the  excretion  of 
methylguanidine,  choline,  and  beta-iminazolylethylauiine 
in  the  urine  during  tetany.  This  last  mentioned  substance 
was  suggested  by  Biedl  as  possibly  representing  the  hypo- 
thetical tetany  poison,  an  assumption  which  seems  to  the 
author  to  be  rather  doubtful.  These  toxic  bases  are  normal 
metabolism  products  and  a  slight  increase  in  their  excre- 

*  MacCallum  and  Voegtlin  observed  the  presence  of  lactic  acid  in 
the  blood  of  dogs  in  tetany  and  Cooke  demonstrated  the  presence  of 
this  substance  in  the  urine  of  such  animals. 
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tion  with  the  urine  during  tetany  might  be  due  to  the  over- 
activity of  the  muscles  in  this  condition.  Lactic  acid  also 
appears  during  tetany  in  the  blood  and  urine  and  the 
urinary  creatine  is  increased.  These  substances  are 
known  to  be  intimately  connected  with  muscular  activity. 
Furthermore,  the  toxic  symptoms  of  these  bases  differ  in 
many  respects  from  those  characteristic  of  tetany. 

The  accompanying  table  includes  in  a  summary  way  the 
various  metabolic  changes  following  parathyroidectomy: 

Metabolic  Changes  Following  Pakathyroidectomy  in  Dogs 

Pretetany  Active 

Stage  Tetany 

Total   nitrogen    metabolism Normal  Increased 

Urinary  ammonia "  " 

Blood   ammonia "  " 

Urinary    creatinine "  " 

Urinary  creatine "  " 

Urinary  phosphates Decreased  " 

Blood  phosphorus "  .... 

Urinary  sulphates  and  neutral  sulphur Normal  Increased 

Urinary  rest  nitrogen "  " 

Urinary  toxic  bases Present 

Urinary  lactic  acid Absent  " 

Blood  lactic  acid "  " 

Urinary  Ca  and  Mg Increased  Increased 

Blood  calcium Decreased 

In  summing  up  our  present  knowledge  of  the  nature  of 
tetany,  the  calcium  deficiency  hypothesis  first  advanced  by 
MacCallum  and  Voegtlin  still  seems  to  explain  all  of  the 
experimental  facts.  Briefly  stated,  tetany  is  due  to  a  with- 
drawal of  soluble  and  physiologically  available  calcium 
salts  from  the  blood  and  especially  the  nervous  system. 
This  being  followed  by  an  increase  in  the  irritability  of 
the  nerves  and  secondarily  the  skeletal  muscles. 

Tetany  is  but  one  expression  of  the  reaction  of  the  body 
to  the  complete  removal  of  the  parathyroid  gland.  It  is 
quite  probable  that  the  gland  has  other  functions  besides 
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its  influence  on  calcium  metabolism.  Further  studies 
especially  of  the  period  immediately  following  parathy- 
roidectomy and  preceding  active  tetany  should  be  under- 
taken in  order  to  throw  more  light  on  this  problem. 


TEEATMENT  OF  TETANY 

Three  methods  of  treatment  of  tetany  are  at  present 
available. 

1.  Calcium  Therapy.  Intravenous  injections  of  4  to 
5  per  cent,  calcium  lactate  or  chloride  almost  instantly 
remove  the  hyperexcitability  of  the  nervous  system,  the 
muscular  twitchings,  the  tachycardia,  and  the  tachypnea, 
and  the  animal  is  greatly  relieved  of  pain.  Oral  adminis- 
tration of  calcium  salts  is  of  doubtful  value.  Intramuscu- 
lar and  subcutaneous  injections  are  followed  by  intense 
local  irritation  and  are,  therefore,  contra-indicated.  The 
intravenous  injection  should  be  slow  and  continued  until 
the  desired  effect  is  produced,  which  will  require  different 
amounts  of  calcium  in  each  case. 

The  same  holds  true  for  the  treatment  of  tetany  in  the 
human.  The  beneficial  effect  of  this  treatment  usually 
lasts  for  24  hours  or  longer  when  symptoms  of  excit-ation 
begin  to  reappear.  The  life  of  the  animals  cannot  be  saved 
by  the  continued  calcium  administration  and  the  animal 
usually  dies  with  evident  symptoms  of  cachexia  and  depres- 
sion. The  calcium  treatment  is,  however,  of  value  in  the 
control  of  acute  and  temporary  tetany. 

2.  Treatment  with  Parathyroid  Extract.  Vassale, 
MacCallum,  Beebe  and  others  have  observed  that  the  injec- 
tion of  the  fresh  extract  of  the  fresh  parathyroid  (prefer- 
ably from  cattle)  is  followed  by  a  temporary  relief  of  the 
animal  from  tetany.  Feeding  the  gland  has  no  influence 
on  tetany. 

Beebe  claims  that  the  active  substance  is  precipitated 
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with  the  nucleoprotein  of  the  gland.  This  treatment  is 
naturally  troublesome,  as  the  necessary  material  is  not 
always  easily  available. 

3.  TEA^"SPLANTATIOx  OF  PARATHYROID.  Halsted  has 
shown  conclusively  that  autotransplantation  of  the  para- 
thyroid gland  is  feasible  provided  that  there  is  in  the  sub- 
ject a  demand  for  such  tissue  (partial  or  complete  insuffi- 
ciency). The  gland  can  be  implanted  into  the  abdominal 
muscles  and  begins  to  function  normally  within  a  short 
time.  According  to  Halsted  isotransplantations  are  never 
successful,  as  the  transplanted  glands  are  absorbed.  Other 
authors,  however,  claim  to  have  succeeded  in  transplanting 
parathyroids  from  one  individual  to  another. 

TETANY  DURING  PREGNANCY  AND  LACTATION 

In  rare  cases  tetany  has  been  observed  in  the  human 
during  pregnancy  and  lactation.  According  to  Seitz  tetany 
is  usually  confined  to  pregnancy,  about  90  per  cent,  of  the 
cases  occurring  during  pregnancy  and  only  10  per  cent, 
during  lactation.  Experimentally  this  subject  has  been 
approached  by  a  number  of  investigators.  As  early  as 
1898  Vassale  and  General!  reported  tetany  during  the  first 
days  of  lactation  in  a  bitch  18  months  after  extirpation  of 
three  parathyroids.  The  animal  was  to  all  outward  appear- 
ance normal  after  the  operation,  but  developed  a  most 
severe  attack  of  tetany  a  few  days  after  she  had  given 
birth  to  her  young.  The  experiments  of  Thaler  and  Adler 
are  of  especial  interest  in  this  connection.  They  succeeded 
in  producing  tetany  in  rats  during  pregnancy  by  partial 
parathyroidectomy.  However,  tetany  was  never  observed 
in  these  animals  during  lactation.  Successive  pregnancies 
always  caused  the  reappearance  of  tetany,  so  that  we  may 
regard  this  condition  as  an  example  of  latent  tetany. 

Gross  observed  tetany  in  a  pregnant  cat  after  extirpa- 
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tion  of  three  parathyroids.  The  animal  appeared  to  be 
normal  for  25  days  after  the  operation,  when  suddenly 
tetany  set  in.  Twelve  days  later  the  cat  gave  birfch  to 
three  young  and  the  symptoms  disappeared. 

Similar  observations  were  made  by  Erdheim,  Fromme 
and  others.  Thierry  and  Knoll,  at  the  suggestion  of  Seitz, 
studied  the  response  to  galvanic  stimulation  in  pregnant 
women  and  found  high  values  in  80  per  cent,  of  their  cases 
(120).  The  nerve  irritability  seemed  to  increase  as  preg- 
nancy advanced  and  reached  its  highest  point  at  the  time 
of  delivery.  Then  normal  irritability  was  soon  reestab- 
lished. Similar  obsen'^ations  on  animals  are  lacking, 
although  it  would  be  of  interest  to  ascertain  the  changes  in 
nervous  irritability  during  reproduction  in  partially  para- 
thyroidectomized  animals.  Fromme  was  able  to  show  that 
the  injection  of  extracts  of  placenta  into  partially  parathy- 
roidectomized  animals  caused  tetany.  This  does  not  neces- 
sarily mean  that  the  placenta  is  the  etiologic  factor  in 
tetany  during  pregnancy,  as  Rudinger  was  able  to  elicit 
tetany  in  partially  parathyroidectomized  rats  by  the  injec- 
tion of  tuberculin,  morphine,  atropine  and  other  sub- 
stances. 

Whether  or  not  calcium  has  any  relation  to  tetany  in 
pregnancy  is  difficult  to  decide.  The  daily  calcium  require- 
ment of  the  fetus  is  relatively  small  in  comparison  to  that 
contained  in  the  average  mixed  diet.  It  might,  however, 
be  conceivable  that  when  the  calcium  intake  with  the  food 
is  relatively  low  a  deficiency  of  calcium  in  the  tissues  and 
blood  might  follow  which  might  he  aggravated  by  an  exist- 
ing parathyroid  insufficiency.  The  same  would  hold  true 
for  tetany  during  lactation.  We  arc  forced  to  look  upon 
pregnancy  as  a  condition  which  puts  an  extra  strain  on 
the  physiological  processes  of  the  body.  Under  these  cir- 
cumstances it  is  rather  surprising  that  tetany  is  not  a  more 
frequent  occurrence  during  pregnancy  in  the  human.    Dis- 
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eases  such  as  beriberi  and  pellagra  are  especially  common 
during  the  period  immediately  preceding  and  following 
childbirth.  Incidentally  it  may  be  stated  that  pregnancy 
is  not  associated  with  any  morphological  changes  in  the 
parathyroid  gland. 

The  experimental  data  seem  to  point  to  the  fact  that 
interruption  of  pregnancy  and  lactation  soon  removes  the 
symptoms  of  tetany. 

TETANY   IN    OFFSPRING   OF    PABATHYROIDECTOMIZED 
MOTHEES 

Iselin  made  the  interesting  observation  that  rats  born  of 
partially  parathyroidectomized  mothers  exhibited  an 
abnormally  high  electrical  irritability.  Furthermore  these 
animals  seem  to  be  especially  susceptible  to  the  effects  of 
parathyroidectomy,  inasmuch  as  they  die  4  to  10  hours 
after  such  an  operation,  with  most  intense  symptoms  of 
tetany. 

ECLAMPSIA  AND   THE   PABATHTEOID 

Yassale  on  the  basis  of  his  experiments  with  parathy- 
roidectomized animals  advanced  the  theory  that  eclampsia 
is  tetany  modified  to  some  extent  by  pregnancy.  Accord- 
ing to  Vassale  eclampsia  is  due  to  a  hypoparathyroidism. 
However,  it  should  be  emphasized  that  the  clinical  pictures 
of  tetany  and  eclampsia  differ  in  so  many  essentials  that 
this  hypothesis  does  not  seem  to  be  reasonable.  Further- 
more it  was  shown  by  Seitz  that  the  increased  irritability 
of  the  peripheral  nerves  to  galvanic  stimulation,  a  typical 
and  constant  symptom  of  tetany,  is  not  constantly  present 
in  eclampsia. 

SUMMARY 

1.  The  parathyroid  gland  has  a  definite  physiological 
function  which  is  still  incompletely  understood. 
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2.  The  presence  of  a  minimuin  of  parathyroid  tissue  in 
the  body  is  essential  for  life  and  the  continuation  of  normal 
metabolism. 

3.  Parathyroid  insufficiency  seems  to  be  characterized 
by  an  increased  irritability  of  the  nervous  system  to  the 
galvanic  current,  which  may  be  due  to  the  withdrawal  of 
soluble  calcium  salts  from  the  blood  and  tissues.  Para- 
thyroid insufficiency  leads  to  an  alkalosis  which  is  con- 
verted into  an  acidosis  as  a  result  of  active  tetany.  Defi- 
nite metabolic  changes  take  place  in  animals  after  com- 
plete parathyroidectomy. 

4.  Pregnancy  puts  an  extra  strain  on  the  functions  of 
the  parathyroid,  as  evidenced  by  the  appearance  of  tetany 
during  this  period  in  partially  parathyroidectomized 
animals. 

5.  Tetany  has  l)een  observed  during  lactation  in  animals 
with  parathyroid  insufficiency.  Interruption  of  lactation 
was  followed  by  recovery. 

6.  The  offspring  of  partially  parathyroidectomized  ani- 
mals exhibit  a  marked  increase  in  nerve  irritability. 

7.  An  intravenous  injection  of  soluble  calcium  or  stron- 
tium salts  or  hydrochloric  acid  almost  instantly  removes 
the  symptoms  of  tetany.  However,  tetany  may  reappear 
after  this  treatment  and  the  life  of  such  animals  cannot  be 
saved  by  the  continued  administration  of  calcium.  The 
injection  of  parathyroid  extract  seems  to  have  a  temporary 
curative  effect  on  tetany  animals. 

Isotransplantation  of  parathyroids  into  animals  with 
parathyroid  insufficiency  is  usually  successful. 

The  spontaneous  recovery  from  tetany  in  experimental 
animals  is  probably  due  to  changes  in  their  metabolism 
(acidosis)  caused  by  the  hyperactivity  of  the  skeletal 
muscles  during  tetany. 

8.  The  experimental  facts  do  not  support  the  theory 
that  eclampsia  is  due  to  hypoparathyroidism. 
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9.  A  condition  which  might  justly  be  termed  hyperpara- 
thyroidism, is  unknown  at  the  present  time. 
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THE  EELATIOX  OF  THE  PARATHYEOID  SYS- 
TEM TO  THE  FEMALE  GEXITAL 
APPAEATUS  * 


By  Etjgexe  H.  Pool,  M.  D. 
New  York 


The  parathyroid  glands  were  first  described  in  1880  by 
Sandstroem,  but  no  physiological  significance  was  attached 
to  these  bodies  until  1891,  when  Gley  demonstrated  their 
relationship  to  tetany.  From  that  time  extensive  experi- 
mental and  anatomical  studies  have  been  carried  on,  and 
it  has  been  shown  that  the  parathyroids  are  specific  organs 
with  internal  secretion. 

The  paramount  interest  in  the  parathyroids  has  been 
dependent  upon  the  occurrence  of  tetany  as  the  result  of 
the  removal  of  these  bodies  in  goiter  operations.  How- 
ever, the  technique  of  partial  thyroidectomy  as  now  prac- 
ticed is  so  planned  as  to  safeguard  the  parathyroids; 
consequently  tetany  is  a  rare  sequel  to  the  operation. 

AXATOMY 

The  parathyroid  glandules  (Sandstroem)  or  "epithelial 
bodies''  (Kohn)  are  branchial  cleft  derivatives.  They 
develop  from  the  third  and  fourth  branchial  clefts  of  each 
side  as  masses  of  compact  epithelial  c^lls.    The  glands  are 

•  Parts  of  this  article  are  abstracted  from  articles  by  the  author 
which  have  appeared  in  the  International  Abstract  of  Surgery,  May, 
1915,  p.  465,  and  Annals  of  Surgery,  1907,  Vol.  xlvi,  p.  507. 
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arranged  in  pairs,  a  superior  and  an  inferior  body  being 
present  on  each  side.  They  lie  close  to  the  posterior  sur- 
face of  the  thyroid,  in  the  majority  of  instances  external 
to  the  surgical  capsule.  The  bodies  vary  in  size  from 
about  3  to  15  mm.     (Figs.  1,  2,  3.) 

The  blood  supply  of  the  parathyroids  is  derived  for  the 
most  part  from  the  inferior  thyroid  artery.  After  liga- 
tion of  this  vessel,  the  parathyroids  of  the  same  side  may 
be  supplied  with  blood  from  the  superior  thyroid  artery, 
and  after  ligation  of  the  superior  and  inferior  thyroid 
arteries  of  one  side,  the  parathyroids  of  that  side  may  be 
supplied,  through  anastomoses,  by  the  vessels  of  the  oppo- 
site side,  as  well  as  by  the  pharyngeal,  oesophageal,  and 
tracheal  vessels. 

IlTerve  fibers,  presumably  from  the  sympathetic,  have 
been  demonstrated  by  Rhinehart  in  close  relationship  with 
the  vessels  of  the  parathyroids.  Since  he  found  no  fibers 
within  the  parenchyma,  he  assumed  that  these  were  vaso- 
motor and  not  secretory  nerves. 

Accessory  organs,  that  is,  small  supernumerary  gland- 
ules, have  been  found  not  infrequently  in  various  positions 
in  the  neck,  but  especially  below  the  thyroid,  within  the 
thymus,  and  even  within  the  thyroid. 

PHYSIOLOGY 

That  there  is  a  correlation  between  the  functions  of  the 
various  glands  of  internal  secretion  is  now  generally 
believed ;  but  in  what  manner  and  to  what  extent  the  para- 
thyroid bodies  affect  and  are  affected  by  the  thymus,  thy- 
roid, pituitary,  adrenals  and  pancreas  is  hypothetical. 
The  immediate  object  of  this  paper  is  the  question  of 
possible  interaction  between  the  parathyroids  and  the  gen- 
erative organs.  The  consideration  of  this  feature  will  be 
deferred. 


Fig.   1. — I'rincipal   cells.     I'hotoinicrograph  reproduced  from   "Tetany 
Parathyreopriva, "  Pool,  Annals  of  Surgery,  1907. 
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Fig.  2. — Mas.sc.s  of  oxyphilo   "  functional"'  tells.      Pliotoniicrograph   repro- 
duced from  "Tetany  Parathyreopriva,"  Pool,  Annals  of  Surgerj-.  1907. 


Fig.  3. — Parathyroid  gland  to  contrast  relationships  of  thjToid  (x), 
parathjToid  (y),  recurrent  laryngeal  nerve  (j),  inferior  thyroid  artery  (o), 
and  esophagus  (p).     Pool  and  Falk,  Annals  of  Surgery.  1916. 


Fig.  4. — Method    of    producing    leg    phenomena    in    tetany,    followed    by 
contractures  of  muscles  of  right  calf  and  plantar  flexion  of  right  foot. 
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Fig.  5. — Postoperative  tetany.      Arm  phenomenon,  showing  contractures 
of  fingers  as  a  result  of  extreme  abduction  of  arm,  with  elbow  extended. 


Fig.  {). — Leg  phenomenon,  showing  plantar  flexion  of  foot  as  a  result  of 
forcible  flexion  of  trunk  upon  thighs  with  knee  extended. 


Fig.  7. — A  t\po  of  contracture  of  hand  and  wrist  in  tetany. 
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The  function  of  the  parathyroids  is  unknown; 
hypotheses  as  to  their  physiology  are  for  the  most  part 
founded  upon  the  relationship  of  the  parathyroids  to 
tetany.  A  vast  amount  of  experimental  work  has  been 
done  in  this  connection ;  the  results  indicate  that  complete 
removal  of  parathyroid  tissue  results  in  fatal  tetany. 

After  partial  removal  of  the  epithelial  bodies  relative 
insufficiency  of  the  parathyroid  function — latent  tetany — 
may  occur.  Under  such  conditions  tetanic  attacks  may  be 
precipitated  in  an  apparently  healthy  animal  by  circum- 
stances favorable  to  its  development,  such  as  pregnancy 
and  lactation.  This  feature  is  important  in  the  consider- 
ation of  the  correlation  between  the  parathyroids  and  the 
generative  organs.     It  will,  therefore,  be  elaborated  later. 

Certain  extraneous  influences  also  affect  the  develop- 
ment of  tetany.  Thus,  a  meat  diet  or  a  cold  environment 
appear  to  intensify  the  manifestations  of  tetany. 

The  Pathogenesis  of  Tetany.  The  hypothesis  has 
been  advanced  by  MacCallum,  Frommer,  Lundborg,  Vas- 
sale,  Pineles,  and  others  that  the  parathyroids  have  an 
antitoxic  action,  the  suppression  of  which  results  in  the 
tetany  reaction.  By  this  hypothesis  tetany  parathyreo- 
priva  would  be  explained  as  an  auto-intoxication,  and  one, 
perhaps  the  chief,  function  of  the  parathyroids  would  be 
the  prevention  of  the  action  of  certain  toxic  substances 
regularly  present  in  the  circulation. 

^lacCallum  inclines  to  the  belief  that  tetany  is  closely 
dependent  upon  a  disturbance  of  the  calcium  content  of 
the  blood.  He  states  that  direct  analysis  of  the  blood  of 
an  animal  in  tetany  shows  it  to  be  very  poor  in  calcium. 
However,  Cooke  and  others  have  questioned  the  importance 
of  the  calcium  decrease  in  tetany. 

As  a  result  of  the  fact  that  in  tetany  parathyreopriva 
bases  seem  to  be  eliminated  more  freely  and  stored  in  less 
amount  than  under  normal  conditions,  the  hypothesis  has 
Gyn  Soc  6 
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been  advanced  that  the  condition  is  an  evidence  of  acidosis 
(]\rorel,  ]\Iusser).  Experimental  work  which  is  now  in 
progress  convinces  me  that  acidosis  in  tetany  is  absent  or 
not  striking. 

Ko  constant  lesions  have  been  demonstrated  in  the 
nervons  system  in  tetany,  although  much  work  has  been 
done  upon  this  phase  of  the  subject. 

Relation  of  the  Pakathyroids  to  Tetany  in  Man. 
That  tetany  following  goiter  operations  is  usually  due  to 
the  removal  of  the  parathyroid  glandules  has  been  proved 
by  a  long  series  of  careful  experiments  upon  animals,  as 
well  as  by  significant  findings  of  Erdheim,  Pineles,  and 
others  in  man.  However,  occasionally  tetany  has  occurred 
after  comparatively  slight  interference  with  the  thyroid ; 
such  as  enucleations,  the  removal  of  one  lateral  lobe  and 
vascular  ligations  (Iversen).  That  a  light  tetany  can 
develop  when  the  four  arteries  are  ligated  is  readily  under- 
stood; but  the  fact  that  tetany  occurs  only  rarely  as  a 
result  of  this  procedure  is  surprising  (Iversen). 

How  many  parathyroids  can  support  health  with  no 
evidence  of  parathyroid  deficiency  cannot  be  positively 
stated,  but  the  best  evidence  indicates  that  two  parathy- 
roids are  essential  and  sufficient. 

It  follows  from  an  analysis  of  the  reported  cases  that 
the  occurrence,  intensity,  and  course  of  postoperative 
tetany  in  man  are  dependent  upon  the  amount  and  func- 
tional usefulness  of  the  parathyroid  tissue  that  is  left 
(Guleke). 

SYMPTOMS 

The  symptom  complex  of  tetany  was  first  described  by 
Steinheim  in  1830  and  the  name  "tetany"  was  subse- 
quently suggested  by  Corvisart.  Since  then  the  same 
clinical  picture  has  been  repeatedly  noted  in  association 
with  various  conditions  of  widely  different  character.    For 
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example,  it  has  been  seen  to  occur  with  severe  gastro- 
intestinal affections,  especially  dilatation  of  the  stomach, 
with  pregnancy  and  the  puerperal  state,  with  some  acute 
fevers,  with  various  nervous  diseases  and  after  removal  of 
the  thyroid  gland.  The  cause  of  its  occurrence  in  most  of 
these  conditions  is  not  understood ;  but,  as  a  sequel  to  thy- 
roid operations,  tetany  has  been  shown  to  depend  upon 
deficiency  of  functionating  parathyroid  tissue,  and  in  con- 
sequence has  been  designated  by  Erdheim  "tetania  para- 
thyreopriva."  The  clinical  manifestations  of  this  type  of 
tetany  are  the  best  understood  and  must  be  taken  as  the 
standard.     We  will,  therefore,  outline  them  briefly. 

Tetania,  or  tetany',  parathyreopriva  is  characterized  by 
certain  very  striking  spnptoms  which  render  it  practically 
unmistakable.  The  most  conspicuous  of  these  are  inter- 
mittent tonic  spasms  of  the  voluntary  muscles,  those  of 
the  extremities  being  most  aifected.  A  salient  feature  is 
the  exclusive  involvement  of  the  flexor  groups  of  muscles. 
Intercurrent  contractures  of  the  facial  muscles  are  rela- 
tively rare,  and  the  muscles  of  the  chest,  back,  and  abdo- 
men participate  in  exceptional  cases  only.  The  tetanic 
spasms  are  usually  preceded  by  certain  prodromata  which 
persist  for  a  variable  period  before  the  onset  of  the  attack. 
These  include  headache,  sensations  of  weakness  or  pros- 
tration, more  or  less  rigidity  of  the  limbs,  radiating  pains, 
and  clonic  twitchings.  The  contractions  usually  begin  in 
the  hands,  and  subsequently  involve  the  feet ;  less  often  the 
feet  are  affected  coincidentally  or  independently.  The 
spasms  are  almost  always,  although  not  invariably,  sym- 
metrical and  bilateral.  As  a  rule,  two  or  more  of  the 
fingers  are  flexed  and  the  thumbs  are  forcibly  adducted, 
sometimes  tightly  clasped  by  the  contracting  digits.  The 
most  characteristic  contraction  has  been  designated  "accou- 
cheur's hand"  (Trousseau).  (Fig.  5,  Fig.  7.)  In  50 
per  cent,  of  the  cases  the  wrist  also  becomes  flexed,  while 
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flexion  of  the  forearm  with  adduction,  of  the  arm  to  the 
trunk  occurs  infrequently.  Exceptionally  the  fingers  are 
held  wide  apart,  the  terminal  phalanges  alone  being  flexed. 
The  feet,  when  involved,  take  the  position  of  pes  equinus 
or  equinovarus,  as  a  result  of  contraction  of  the  muscles  of 
the  calf.  In  the  contractions  of  tetany  the  affected 
muscles  become  very  hard  to  the  touch  and  oppose  a  pow- 
erful resistance  to  attempts  at  passive  relaxation.  Should 
this  prove  successful  the  tetanic  attitude  is  at  once 
resumed  when  the  traction  diminishes.  Fibrillary  twitch- 
ings  are  sometimes  visible  in  the  contracted  muscles. 

The  onset  of  an  attack  is  as  a  rule  about  one  to  three 
days  after  the  operation,  but  this  period  may  be  less;  in 
rare  cases  it  may  be  as  long  as  two  weeks.  The  duration 
of  an  attack  may  not  exceed  a  few  minutes,  or  the  attack 
may  last  for  a  number  of  hours;  but  it  rarely  persists  as 
long  as  48  hours.  The  termination  of  a  tetanic  spasm  is 
frequently  preceded  by  symptoms  resembling  those 
observed  at  the  onset. 

While  there  may  be  a  free  interval  of  days  or  weeks 
between  the  attacks,  unfortunately  this  is  far  from  being 
the  rule.  There  are  generally  several  attacks  in  the  course 
of  the  day,  the  patient's  rest  at  night  being  unbroken.  In 
the  severest  cases  one  attack  follows  another  with  alarm- 
ing rapidity.  As  a  rule  consciousness  is  retained  during 
the  attacks.    In  severe  cases,  extreme  dyspnoea  may  occur. 

Besides  the  attacks  of  spasms  there  are  other  manifesta- 
tions of  the  disease.  Disturbances  of  sensation  are  regu- 
larly present,  especially  pain,  which  is  a  frequent  con- 
comitant of  the  spasms.  Hyperesthesia,  paresthesia,  or 
anesthesia  may  also  be  noted.  Temporary  redness  and 
edema  are  not  infrequently  observed  over  the  joints. 

Further,  the  evidences  of  chronic  tetany  may  develop. 
These  consist  chiefly  in  certain  trophic  disturbances,  such 
as  loss  of  hair,  dry  skin,  changes  in  the  nails,  teeth,  and 
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lens,  also  metabolic  changes  resulting  in  cachexia.  The 
manifestations  of  chronic  tetany  may  persist  for  years. 

A  certain  number  of  cases,  too  numerous  to  be  inter- 
preted as  accidental  coincidences,  present  a  combination 
of  tetany  with  typical  epileptic  seizures. 

Certain  authors  also  include  with  the  symptoms  of 
tetany  the  hysterical  attacks  which  are  occasionally  present. 

Trousseau  assumes  three  different  degrees  of  tetany  based 
upon  the  distribution  of  the  spasms :  first,  a  mild  form, 
affecting  the  peripheral  muscles  only,  some  of  these  attacks 
being  even  limited  to  the  hands;  second,  a  moderate  form, 
with  involvement  of  the  facial,  abdominal,  and  trunk 
muscles;  third,  a  severe  form,  extending  to  the  involuntary 
muscles. 

Tests.  Of  particular  significance  as  bearing  on  the 
diagnosis  are  the  tests  of  Erb,  Chvostek,  Trousseau,  and 
the  leg  test.  These  may  be  elicited  during  the  free  inter- 
vals, or  latent  periods,  and  likewise  after  the  subsidence 
of  the  attacks  of  muscular  spasms. 

Erb's  Test.  There  is  a  marked  increase  of  galvanic  irrita- 
bility of  the  motor  nerves,  especially  the  ulnar.  Hyperex- 
citability  is  evidenced  by  contracture  to  abnormally  mild 
stimuli,  KC,  AC,  AO,  and  KO  all  being  low.  A  kathodal 
opening  contraction  below  5  milliamperes  is  particularly  sig- 
nificant. Erb's  test  is  undoubtedly  the  most  sensitive, 
reliable,  and  accurate  for  tetany.  It  should  always  be  used 
in  a  suspected  case. 

Trousseau's  phenomenon  can  be  demonstrated  in  two-thirds 
of  all  cases  of  tetany.  The  svmptom  consists  in  the  occur- 
rence of  a  tetanic  spasm  in  a  limb  as  the  result  of  compres- 
sion of  its  main  nerve  trunks. 

Ohvostek  called  attention  to  the  facial  phenomenon  which 
can  be  elicited  in  tetanic  patients  by  gently  tapping  over  the 
area  of  distribution  of  the  facial  nerve.  The  resulting  short 
twitchings  are  known  as  Chvostek's  symptom. 
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In  the  leg  phenomenon  (Beinphanomen,  Schlesinger's 
sign,  Pool's  phenomenon)  contractures  are  caused  by  putting 
the  sciatic  nerve  on  the  stretch.  For  this  test  the  patient  is 
placed  in  a  sitting  position,  with  legs  fully  extended  upon  the 
thighs,  and  the  trunk  is  then  forcibly  flexed  upon  the  thighs 
by  pressure  exerted  between  the  shoulders  (Fig.  4).  The 
contractures  are  preceded  and  accompanied  by  pain,  which 
may  be  severe  enough  to  cause  the  patient  to  cry  out.  The 
feet  become  forcibly  flexed  (plantar)  and  adducted,  assuming 
a  position  of  marked  equinovarus.  This  position  cannot  be 
altered  by  passive  efforts  however  forcible.  The  muscles  of 
the  calf  stand  out  conspicuously  and  become  board-like  to  the 
touch.  The  onset  of  the  pain  and  contractures  begins  from 
about  40  seconds  to  two  minutes  after  the  position  is  assumed. 
The  pain  may  become  so  severe  in  a  short  time  as  to  make 
it  imperative  to  desist.  The  arm,  tongue  and  Hoffman's 
tests  are  of  little  clinical  value. 

The  course  of  tetany  following  thyroidectomy  has  been 
divided  by  Frankl-Hochwart  into  three  classes:  1.  Cases 
characterized  by  onset  soon  after  the  operation,  severe 
course,  and  fatal  outcome.  2.  Cases  in  which  the  symp- 
toms appear  soon  after  the  operation  but  subside  after  a 
variable  time  and  are  followed  by  recovery.  3.  Cases  in 
which  the  patients  live,  but  present  the  manifestations  of 
chronic  tetany.  It  is  necessary  to  extend  this  classification : 
thus,  there  may  occur  "latent  tetany"  with  no  muscular 
spasms  but  with  positive  Chvostek's  phenomenon  and 
other  kindred  signs  (von  Eiselsberg).  Moreover,  after 
the  spasmodic  attacks  have  ceased,  recurrences  may  take 
place,  especially  under  the  influence  of  certain  conditions 
which  are  practically  the  same  as  those  with  which  the 
onset  of  idiopathic  tetany  is  associated:  namely,  preg- 
nancy, lactation,  cold  seasons,  diet  of  meat,  etc.     (Guleke). 

According  to  Guleke  the  prognosis  of  postoperative  tetany 
is  not  good.  From  the  cases  which  he  compiled  from  the 
literature  25  per  cent,  died  and  17  per  cent,  developed  a 
chronic  or  markedly  recurrent  tetany.  Iversen,  in  his  com- 
pilation, found  the  death-rate  in  postoperative  tetany  to  be 
about  17  per  cent. 
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Teeatment  of  Tetany  Pakathyreopeiva.  As  soon 
as  symptoms  of  tetany  are  noticed  calcium  lactate  should 
be  administered,  followed  by  parathyroid  nucleoproteid. 
The  calcium  should  be  repeated  as  indicated;  the  nucleo- 
proteid should  be  given  continuously.  Although  benefit 
has  been  claimed  for  calcium  lactate  given  by  mouth  in 
doses  of  about  30  gr.  every  four  hours,  intravenous  admin- 
istration appears  to  be  much  more  efficient  (20  c.c.  of  a  5 
per  cent,  solution  with  100  c.c.  of  normal  sodium  chloride 
solution).  The  nucleoproteid  is  administered  subcutane- 
ously  or  intramuscularly  indefinitely,  1  c.c.  of  a  1  per 
cent,  solution  being  given  three  times  a  day. 

Parathyroid  transplantation  is  indicated  when  medical 
treatment  seems  of  no  avail,  or  when  the  symptoms  persist 
for  a  sufficient  period  to  make  it  probable  that  spontaneous 
cure  will  not  occur. 

In  view  of  the  uncertain  status  of  all  proposed  methods 
of  treatment,  the  importance  of  prophylaxis  is  self-evident. 

Prophylaxis.  In  operations  upon  the  thyroid  gland, 
it  has  been  shown  that  not  merely  must  sufficient  thyi'oid 
be  left  in  order  to  prevent  the  occurrence  of  myxoedema, 
but  that  a  sufficiency  of  parathyroids  must  be  left  so  as  to 
prevent  the  occurrence  of  tetany.  The  posterior  part  of 
one  lobe  must  always  be  left,  thus  practically  insuring  a 
sufficiency  of  parathyroids  with  their  blood  supply.  It  is 
even  safer,  however,  to  leave  the  posterior  parts  of  both 
lateral  lobes. 


ENDOCRIXIC   EELATIOXS   BETWEEN   PARATHYROIDS   AND   THE 
SEXUAL  FUNCTION 

1.  General.  Experimental  studies  have  not  estab- 
lished a  definite  interaction  or  mutual  relation  between 
the  parathyroids  and  the  gonads.  Partial  parathyroid- 
ectomy has  no  influence  on  the  histological  structure  and 
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functional  activity  of  the  ovaries  and  testicles  according 
to  Alquier  and  Theuveny.  The  effects  of  parathyroid- 
ectomy are  not  notably  modified  by  an  animal's  sex.  In 
this  connection  it  is  of  historical  interest  to  note  Silvestri's 
assumption  of  a  close  relationship  between  the  parathy- 
roids and  the  ovaries  on  the  basis  of  the  apparent  freedom 
from  tetany  of  adult  female  animals  which  had  been  cas- 
trated prior  to  the  extirpation  of  the  parathyroids,  whereas 
immature  females,  as  well  as  adult  male  animals,  died  of 
tetany,  irrespective  of  the  performance  of  castration.  The 
fallacy  of  this  observation  was  shown  by  Massaglia,  Pur- 
pura, Cleret  and  Gley,  and  recently  by  Meyer  (1914).  In 
all  their  animals  death  from  tetany  followed  complete 
extirpation  of  the  parathyroids  even  when  the  ovaries  were 
removed  before  or  after  the  parathyroidectomy. 

The  different  phases  of  the  female  sex  cycle,  especially 
the  latter  part  of  pregnancy  and  the  period  of  lactation, 
are  known  to  exert  marked  influence  on  the  production  of 
tetanic  spasms.  By  animal  experiments,  Erdheim,  Adler 
and  Thaler  showed  that  partially  parathyroidectomized 
animals  not  only  developed  tetany  after  the  operation,  but 
after  recovery  were  again  attacked  in  a  subsequent  preg- 
nancy. Other  animals  which  had  remained  free  from 
symptoms  of  postoperative  tetany  presented  such  symp- 
toms in  later  gestations.  That  is,  the  pregnant  state 
elicited  tetanic  spasms  in  the  presence  of  diminished  para- 
thyroid function.  In  other  words  diminished  parathyroid 
function  creates  a  tendency  to  tetany,  which  may  not 
manifest  itself  until  pregnancy  supervenes. 

Pregnant  animals  have  been  shown  to  react  much  more 
markedly  to  experimental  lesions  of  the  parathyroids  than 
nonpregnant  animals.  (Erdheim.)  The  total  removal 
of  the  parathyroids  causes  pregnant  animals  to  abort  and 
to  die  after  a  shorter  period  and  under  more  violent  tetanic 
symptoms,  than  nonpregnant  animals.     The  effects  of  par- 
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tial  extirpation  serve  to  show  that  during  pregnancy  more 
parathyroid  tissue  is  needed  for  the  preservation  of  life  as 
well  as  for  the  avoidance  of  tetany  than  under  ordinary 
conditions.  The  obvious  conclusion  is  that  the  parathy- 
roid function  is  relatively  strained  in  the  course  of  preg- 
nancy. 

The  disturbances  of  the  internal  secretions,  as  related  to 
pregnancy,  childbirth,  and  the  puerperium,  were  discussed 
at  the  Fifteenth  German  Gynecological  Congress,  by  Seitz, 
who  emphasized,  with  special  reference  to  the  parathy- 
roids, that  although  no  distinct  morphological  changes 
have  as  yet  been  demonstrated  in  these  organs,  the  tetany 
of  pregnancy  is  probably  referable  to  parathyroid  insuffi- 
ciency. 

2.  Offspring  of  Pakathyeoidectomized  Animals. 
The  effect  of  total  parathyroidectomy  upon  the  power  of 
procreation  has  been  studied  by  Guleke  in  rats  in  which 
postoperative  tetany  takes  a  chronic  course.  These  ani- 
mals did  not  procreate  after  total  parathyroidectomy. 
Animals  whose  parathyroids  have  been  only  partially 
removed,  however,  may  conceive  and  carry  their  young  to 
term,  although  abortions  and  still  births  are  common.  In 
a  large  number  of  the  cases  the  young  die  in  the  first  few 
days  after  birth.  According  to  Vassale,  the  milk  of  tetanic 
animals  is  often  abundant,  and  instead  of  harming  the 
young,  causes  them  to  develop  better  than  others  from  the 
same  litter  which  are  raised  on  cow's  milk. 

3.  Parathyroid  Fuxctiox  as  Affected  by  the  Sex 
Cycle  in  the  Female.  During  menstruation  the  entire 
endocrinic  system  is  probably  in  a  state  of  heightened 
activity.  A  failure  of  adjustment  on  the  part  of  the  para- 
thyroids to  this  increased  metabolism  may  lead  to  evidence 
of  insufficiency  with  occasional  culmination  in  the  clinical 
picture  of  tetany.  This  is  shown  by  case  reports  of 
Hoesslin    and    Lundborg.      Following   goiter   operations, 
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their  patients  suffered  from  tetanic  spasms  at  each  men- 
strual period.  In  contrast  to  these  cases  in  which  the 
menstrual  processes  elicited  tetanic  attacks  in  predisposed 
women,  are  observations  on  young  girls  suffering  from 
idiopathic  tetany  who  promptly  recovered  with  the  first 
establishment  of  the  menstrual  flow,  and  on  older  women 
whose  tetanic  symptoms  disappeared  at  the  beginning  of  a 
menstrual  period.  Moreover,  occasionally,  tetany  has  been 
known  to  occur  primarily  as  a  sequel  to  menstruation, 
sometimes  manifesting  itself  after  each  menstrual  period. 
It  is  difficult  to  draw  conclusions  from  the  evidence  at 
hand  further  than  to  state  that  a  tetanoid  state  and  chronic 
tetany  tend  to  aggravation  about  the  menstrual  periods. 

Parathyroid  lesions  have  recently  been  held  responsible  for 
puerperal  eclampsia  by  Vassale,  but  this  view  is  opposed  by 
others,  notably  by  Seitz,  on  the  ground  of  negative  tests  of 
galvanic  nervous  irritability  in  a  number  of  eclamptic 
patients.  Moreover,  no  morphological  proof  has  been 
adduced  to  the  parathyroid  theory  of  puerperal  eclampsia. 
According  to  the  investigations  of  Allegri,  and  others,  the 
parathyroid  glands  appear  practically  normal  in  these  cases. 

4.  Material  Tetany  (tetany  during  pregnancy  and 
the  puerperium).  Tetanic  spasms  occurring  in  connec- 
tion with  the  childbearing  processes,  represent  one  of  the 
oldest  known  forms  of  the  disease.  Trousseau  described 
the  condition  in  1854  as  "contractures  des  nourrices,"  but 
it  had  already  been  recognized  by  Dance  and  Steinheil 
(1830-31).  An  important  contribution  to  the  subject  by 
Frankl-Hochwart  contains  53  cases  from  the  literature 
and  23  personal  observations.  Opinions  differ  as  to  the 
relative  frequency  of  gestation,  puerperal  and  lactation- 
tetany  respectively.  The  puerperium  and  the  suckling  of 
the  child  are  held  by  some  to  be  far  more  responsible  than 
the  pregnant  state,  but  it  is  maintained  by  others,  notably 
Seitz,  that  from  80  to  90  per  cent,  of  the  cases  begin  before 
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childbirth,  while  only  a  small  number  occur  exclusively 
during  lactation.  The  time  of  predilection  for  the  onset 
of  tetany  appears  to  be  in  the  second  half  of  pregnancy, 
beginning  with  the  sixth  month,  but  the  contractions  may 
appear  in  the  early  months  or  during  parturition. 

A  disturbance  of  parathyroid  function  must  be  held 
responsible  for  maternal  tetany.  The  clinical  picture  of 
the  disease  corresponds  accurately  to  that  of  tetania  para- 
thyreopriva.  The  dependence  of  maternal  tetany  on 
insufficiency  of  the  parathyroids  has  been  shown  by  means 
of  animal  experimentation  as  well  as  by  observations  upon 
strumectomized  women  who  after  the  removal  of  a  goiter 
were  attacked  by  tetany  in  later  pregnancies. 

A  twofold  explanation  was  advanced  by  Chvostek,  in  1905, 
for  the  existence  of  a  special  predisposition  to  tetany  during 
gestation  and  in  the  puerperium :  The  parathyroid  function, 
he  argues,  may  be  taxed  to  an  increased  degree  by  the  child- 
bearing  processes;  or  it  may  be  damaged  by  unknown  influ- 
ences (since  shown  possibly  to  be  a  relative  impoverishment 
in  calcium  salts),  the  result  being  a  condition  equivalent  to 
partial  removal  of  the  parathyroids.  "V^Hien  the  parathyroid 
function  is  inadequate  in  the  presence  of  pregnancy,  tetany 
supervenes,  although  under  ordinary  conditions  the  dimin- 
ished functional  capacity  of  these  organs  may  be  compatible 
with  health.  This  view  is  supported  by  the  subsidence  of  the 
tetanic  symptoms  after  delivery  or  at  the  end  of  lactation. 

In  the  consideration  of  maternal  tetany  recent  writers 
lay  emphasis  upon  the  supposition  that  the  function  of  the 
parathyroids  is  dependent  upon  a  sufficiency  of  calcium. 
Although  it  has  been  shown  by  MacCallum  that  the  cal- 
cium content  of  the  blood  is  lessened  in  tetany  and  that 
calcium  is  of  therapeutic  value;  in  other  words,  that  insuf- 
ficiency of  the  parathyroids  is  associated  with  deficiency 
of  calcium ;  it  has  not  been  proved,  that  diminished  cal- 
cium in  the  organism  produces  incapacity  of  the  para- 
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thyroids.     Nevertheless  theories  based  upon  this  assump- 
tion are  plausible  and  will  be  outlined. 

As  pointed  out  by  Kehrer,  the  tissues,  more  particularly 
the  central  nervous  system,  may  be  deprived  of  their  calcium 
contents  through  an  increased  calcium  excretion  in  body 
fluids,  such  as  blood,  milk,  or  urine;  or  through  a  neutral- 
ization of  the  calcium  by  acids.  A  reduction  in  the  calcium 
contents  of  the  body  is  physiological,  within  certain  limits, 
in  pregnant  and  puerperal  women;  but,  it  is  assumed,  once 
this  limit  has  been  exceeded,  tetany  is  likely  to  appear  when 
the  parathyroids  are  imperfectly  developed  or  functionally 
deficient.  In  pregnancy,  the  calcium  of  the  maternal  organ- 
ism is  drawn  upon  for  the  structure  of  the  fetal  tissues. 
During  parturition,  calcium  is  lost  with  the  blood.  The 
nursing  mother  loses  calcium  with  the  milk.  If  it  is  accepted 
that  the  parathyroids  are  incapacitated  by  lack  of  calcium, 
the  significance  of  all  these  physiological  conditions  is  identi- 
cal: The  calcium  impoverishment  of  the  organism  imposes  a 
tax  upon  the  parathyroid  function,  with  the  result  that  tetany 
may  supervene  in  women  having  hypoplastic  or  otherwise 
deficient  parathyroid  glands. 

The  existence  of  a  "subtetanic"  condition  is  now 
assumed,  by  Seitz  and  Thierry,  on  the  basis  of  important 
investigations,  in  10  per  cent,  of  all  women  during  the  last 
months  of  pregnancy  or  in  course  of  childbirth. 

The  galvanic  irritability  of  the  nerves  was  found  to  be 
increased  in  the  last  months  of  gestation  in  eighty  per  cent, 
of  the  seventy  healthy  pregnant  women  examined  and  a  still 
further  increase  of  nervous  irritability  was  found  at  the  time 
of  birth.  In  ten  per  cent,  of  the  women  examined  such  a 
degree  of  electric  irritability  was  found  during  childbirth  as 
is  otherwise  noted  only  in  tetany;  during  the  puerperium, 
the  irritability  returned  to  normal.  It  is  noteworthy  that 
with  a  single  exception  none  of  the  examined  women  had 
suffered  from  tetany. 

Latent  tetany  has  been  claimed  by  Kehrer  to  be  more  com- 
mon in  pregnant  and  puerperal  women  than  is  usually 
assumed.    In  his  experience,  positive  findings  were  noted  in 
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75  per  cent,  of  the  cases,  in  the  latter  half  of  pregnancy  as 
well  as  during  the  first  ten  days  of  the  puerperiuni.  Kreiss 
found  a  positive  Chvostek  phenomenon,  with  galvanic  hyper- 
irritability  of  the  facial  nerve,  in  60  per  cent,  of  all  preg- 
nant women,  and  in  8  per  cent,  of  all  puerperal  women. 
The  recognition  of  incipient  tetany  has  been  based  upon  such 
symptoms  as  tingling  sensations  in  the  hands  and  feet, 
Ohvostek^s  facial  phenomenon,  and  galvanic  hyperirritability. 
Recurrent  tetany  has  been  noted  not  infrequently  in  suc- 
cessive pregnancies,  and  there  is  a  tendency  for  the  symptoms 
to  become  more  severe  with  each  pregnancy  and  to  occur  in 
earlier  months.  Some  women  are  entirely  well  during  the 
intervals,  while  others  suffer  from  a  more  or  less  severe 
chronic  type  of  the  disease. 

The  course  of  maternal  tetany  is  extremely  variable. 
In  the  great  majority  of  the  cases,  the  tetany  of  child- 
bearing  women  is  of  a  mild  type  and  the  patients  recover. 
Trophic  disturbances  of  the  skin  and  its  appendages  are 
common  and  are  usually  referred  to  toxins  circulating  in 
the  blood.  The  most  serious  sequel  is  represented  by  cat- 
aract formation,  the  general  nutritional  disturbances 
apparently  possessing  special  etiological  significance  in  this 
respect.  Women  suffering  from  maternal  tetany  are  apt 
to  be  weak  anaemic  individuals,  many  of  them  weakened 
by  a  considerable  number  of  pregnancies  and  births  in 
rapid  succession. 

In  the  severest  cases,  representing  the  fulminating  type 
of  maternal  tetany,  which  may  terminate  in  death  at  the 
height  of  the  attack,  the  onset  is  sometimes  abrupt,  with 
marked  dyspnoea,  cyanosis,  and  loss  of  consciousness.  Life 
is  endangered  through  the  possible  extension  of  the  tetanic 
spasms  to  the  diaphragm  and  respiratory  muscles.  Laryn- 
gospasm  is  an  occasional  cause  of  death.  The  mortality 
of  tetany  in  pregnant  women,  according  to  Seitz,  amounts 
to  7  per  cent.  In  the  experience  of  Marek,  of  ten  mothers 
with  tetany,  nine  of  them  multiparie,  three  died. 
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The  tetany  of  pregnancy  in  some  cases  persists  during 
the  puerperinm ;  in  others  the  attacks  subside  in  the  first 
few  days  after  birth.  In  her  next  pregnancy,  the  patient 
may  be  again  attacked,  or  this  pregnancy  may  be  normal 
and  she  may  remain  free  from  spasms  until  a  later  one. 
Some  women  are  entirely  well  during  the  intervals,  while 
others  suffer  from  more  or  less  severe  chronic  tetany.  The 
occurrence  of  premature  labor  may  rapidly  terminate  the 
disease  in  pregnant  women. 

A  case  of  tetany  which  has  come  under  my  observation 
is  of  interest  in  connection  with  the  consideration  of 
maternal  tetany.     (Annals  of  Surgery,  1912,  Ivi,  804.) 

The  woman,  27  years  of  age,  has  undergone  3  operations 
for  goiter  by  different  surgeons,  5,  10  and  12  years  ago.  I 
am  informed  that  at  the  third  operation,  February  1,  1912, 
the  right  lobe  was  removed  in  toio,  only  the  isthmus  being 
left.  The  left  lobe  of  the  gland  had  evidently  been  excised 
at  a  former  operation,  as  inspection  of  that  side  is  said  to 
have  revealed  no  evidence  of  thyroid  tissue.  The  healing  of 
the  wound  was  uncomplicated. 

On  the  third  day  after  operation  tonic  contractures 
occurred  with  cramp-like  pains  in  the  fingers  and  hands, 
which  assumed  the  position  known  as  accoucher's  hand.  The 
patient  also  had  cramp-like  pains  in  the  calves. 

On  the  fourth  day  calcium  lactate  was  given  hypodermic- 
ally.  Tonic  contractures  of  the  fingers  of  the  left  hand  with 
cramp-hke  pains  lasted  from  9  p.  m.  to  1  a.  m. 

I  saw  the  case  for  the  first  time  on  the  next  day  and  made 
various  tests,  finding  an  astonishingly  marked  h}'persensitive- 
nesB  of  the  motor  nerves  as  indicated  by  Erb's,  Trousseau's, 
Chvostek's  tests  and  the  leg  and  arm  phenomena. 

On  the  sixth  day,  implantation  of  a  parathyroid  removed 
from  a  young  male  in  an  operation  for  simple  goiter.  The 
implant  was  placed  in  the  preperitoneal  tissue  behind  the 
right  rectus  sheath. 

Seventh  day,  forcible  contractures  with  severe  pains  in  the 
parts  affected.  The  elbows  were  flexed  at  a  right  angle; 
wrists  and  fingers  were  also  forcibly  flexed.  The  attack  con- 
tinued from  5  A.  M.  to  11  a.  m. 
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No  further  attacks  of  tetany  were  noticed  up  to  the  time 
of  the  patient's  discharge.  Shortly  after  her  discharge  she 
had  one  brief  attack  lasting  about  a  minute,  characterized 
by  pain  and  contractures  in  right  calf. 

The  woman  subsequently  married  and  passed  successfully 
through  two  pregnancies. 

April  7,  1913,  baby  born.  August,  1913,  baby  died  (intes- 
tinal disturbance);  was  nursed  until  time  of  death;  never 
presented  evidences  of  tetany.  In  August  first  menstruation 
since  confinement ;  also  first  tetany  since  the  brief  attack  aft^r 
discharge  from  hospital  following  transplantation. 

November  3,  1915,  second  child  bom.  During  pregnancy 
mild  attacks  of  tetany.  February,  1916,  first  menstruation. 
Had  severe  tetany,  had  to  go  to  bed  for  two  days. 

Since  August,  1913,  patient  has  had  mild  attacks  of  tetany 
with  each  menstrual  period.  Patient  is  much  worse  in  cold 
weather.  If  hand  is  put  in  cold  water,  it  assumes  the 
accoucher's  position.  Second  baby  has  always  been  healthy; 
has  never  presented  signs  of  tetany. 

5.  Lactation-Tetany.  The  designation  "rheumatic 
contracture  of  nursing  women"  was  proposed  in  1854,  by 
Trousseau,  for  a  condition  observed  by  him  in  a  number 
of  cases.  Loss  of  parathyroid  competence  is  in  general 
held  responsible  for  lactation-tetany  as  well  as  for  other 
forms  of  tetany  connected  with  the  female  organs  of  gen- 
eration. The  onset  of  tetany,  after  childbirth,  is  less 
common  in  mothers  who  do  not  nurse  their  children,  than 
in  nursing  mothers.  The  tetany  is  said  to  be  caused  by 
the  prolonged  secretion  of  calcium-containing  milk.  In 
women  suffering  from  a  mild  form  of  chronic  tetany,  the 
disease  sometimes  becomes  aggravated  during  lactation. 
Tetany  has  been  known  to  occur  within  the  first  week 
after  childbirth,  and  also  after  a  latent  period  of  two  to 
eight  months.  This  form  of  tetany  has  less  tendency  to 
recurrence  than  gestation-tx?tany,  the  proportion,  accord- 
ing to  Kehrer,  being  as  25 :  8.  "Whereas  lactation, 
according  to  Meinert,  plays  a  more  important  role  in  the 
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etiology  of  maternal  tetany  than  does  gestation,  it  is 
claimed  by  Seitz  that  from  80  to  90  per  cent,  of  the  cases 
begin  during  pregnancy  and  that  only  a  relatively  small 
number  have  their  origin  during  lactation. 

6.  Resemblance  of  Clinical  Picture  of  Maternal 
Tetany  to  that  of  Tetany  Parathyreopriva.  The 
remarkable  conformity  of  the  clinical  pictures  of  maternal 
and  postoperative  tetany  first  led  to  an  investigation  of 
parathyroid  insufficiency  as  the  possible  underlying  cause. 
The  dependence  of  maternal  tetany  on  a  disturbed  function 
of  the  parathyroids  has  been  illustrated,  both  by  animal 
experiments  and  by  observations  upon  women  who  after 
the  extirpation  of  a  goiter  were  attacked  by  tetany  in  later 
pregnancies.  In  support  of  this  view,  an  interesting 
observation  was  made  by  Kehrer  on  a  V-para  who  died  on 
the  twelfth  day  of  the  puerperium  a  few  days  after  being 
attacked  by  tetany.  Instead  of  the  four  normal  parathy- 
roids, the  autopsy  showed  only  a  single  parathyroid  gland^ 
and  even  this  was  reported  as  apparently  abnormal. 

7.  Tetany  in  Gynecological  Diseases  and  After 
Gynecological  Operations.  In  cases  of  uterine  fibro- 
myomata  and  purulent  endometritis  tetanic  spasms  and 
tetanoid  conditions  have  been  reported. 

Thus,  a  woman  of  28  years,  observed  by  Kehrer,  while 
suffering  from  a  profuse  purulent  discharge,  complained  of 
dragging  and  tingling  sensations  with  painful  tension  in  both 
hands  and  feet.  The  reflexes,  especially  the  knee-jerks,  were 
very  lively,  and  Chvostek's  phenomenon  was  well-marked  on 
both  sides.  After  two  days'  administration  of  calcium  the 
symptoms  suddenly  subsided  and  did  not  reappear. 

As  a  sequel  to  uterine  curettage  and  major  gynecological, 
interventions  tetany  develops  in  rare  instances.  It  is  some- 
times definitely  preceded  by  a  tetanoid  condition.  As  a 
rule,  the  spasms  make  their  appearance  immediately,  or 
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soon  after  the  operation.  For  good  descriptions  of  these 
postoperative  tetanies  we  are  indebted  to  Kehrer  in  Ger- 
many and  Stein  in  this  country.  The  gynecological  inter- 
ventions after  which  tetany  has  been  observed,  include 
curettag'e  for  uterine  hemorrhage  and  incomplete  abortion, 
ventral  fixation  of  the  uterus,  plastic  operations  on  the 
perineum,  colporrhaphy,  extirpation  of  vaginal  cysts  and 
of  ovarian  tumors.  A  few  illustrative  cases  will  be  sum- 
marized : 

Gross  describes  the  ca^e  of  a  woman  39  years  of  age,  whose 
uterus  was  curetted  after  abortion  in  the  second  month.  At 
the  beginning  of  the  operation,  the  patient  underwent  a 
typical  attack  of  tetany.  About  nine  mouths  later,  the  uterus 
was  again  curetted,  on  account  of  persistent  menorrhagia;  a 
similar  attack  of  tetany  followed.  Eeference  is  made  to  the 
presence  of  a  hard  nodule,  the  size  of  a  walnut,  in  the  region 
of  the  thyroid  gland. 

Typical  tetanic  spasms  were  obsen-ed  by  Goth,  immediately 
after  the  performance  of  a  plastic  operation  on  the  perineum, 
in  a  IV-para  25  years  of  age;  the  spasms  were  repeated 
about  every  three  hours,  lasted  from  two  to  five  minutes,  and 
caused  rather  severe  pains.  Both  hands  were  held  in  the 
accoucheur-position,  and  the  feet  and  toes  in  plantar  flexion. 
The  last  attack  of  tetany  occurred  on  the  thirteenth  day  fol- 
lowing the  operation. 

In  a  case  reported  by  Kehrer,  a  woman  41  years  of  age, 
typical  tetany  occurred  in  connection  with  reposition  of  a 
retroflexed  myomatous  uterus,  under  light  ether  anaesthesia. 

8.  Tetany  in  the  Xewborx.  A  relation  between 
infantile  tetany  and  disturbed  parathyroid  function  is 
suggested  by  the  conformity  of  the  clinical  manifestations 
with  those  of  tetania  parathyreopriva.  Typical  tetany  of 
the  newborn  manifests  itself  soon  after  birth  in  the 
offspring  of  tetanic  or  tetanoid  mothers,  and  the  children 
rarely  sun'ive  longer  than  a  few  weeks  or  months.  The 
infants  of  tetanic  mothers  sometimes  suffer  from  ty]ncal 
tetany,  but   often  have  merely  the  so  called  "tetanoid" 
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symptoms,  especially  a  well  marked  Chvostek  phenomenon. 
The  infant's  condition  is  probably  due  to  prenatal  causes. 
An  increased  tendency  to  tetany  was  noted  experimentally 
by  Iselin  in  the  young  of  parathyroidectomized  animals. 
In  all  the  cases  of  tetany  in  the  newborn  observed  by 
Kehrer  the  children  were  born  after  an  easy  labor,  with- 
out instrumental  assistance,  and  the  convulsions  could  not 
be  referred  to  obstetrical  traumatism.  Serial  sections  of 
the  parathyroids  of  eight  older  children  who  had  died 
from  tetany  were  made  by  Haberfeld,  in  whose  opinion  the 
disturbances  of  growth  and  hypoplasia  of  the  organs,  with 
subsequent  functional  insufficiency,  may  be  the  result  of 
hemorrhage  into  the  substance  of  the  glands. 

Tetany  of  the  newborn  usually  attacks  weakly  and  prema- 
ture infants.  In  the  five  cases  reported  by  Kehrer,  the 
disease  made  its  appearance  within  the  first  week  after  birth. 
With  one  exception,  the  children  recovered  after  large  doses 
of  calcium;  the  death  occurred  on  the  third  day  after  birth, 
under  symptoms  of  acute  tetany.  In  the  experience  of 
Kocher  and  Frankl-Hochwart,  children  of  tetanic  mothers 
succumbed  to  convulsions  at  a  very  early  age.  According  to 
an  observation  reported  by  Peters,  in  1898,  convulsions  were 
the  cause  of  death  in  nine  of  ten  children  of  a  mother  who 
was  attacked  by  tetany  in  the  latter  half  of  her  second  preg- 
nancy and  in  every  following  gestation.  The  tenth  child  of 
a  tetanic  mother  observed  by  Meinert,  died  at  the  age  of  nine 
months,  after  having  suffered  from  convulsions  since  the 
fourth  month.  In  another  case  reported  by  the  same  author, 
the  sixth  child  of  a  tetanic  mother  was  attacked  on  the  eighth 
day  after  birth  by  convulsions  of  progressive  severity,  and 
died  at  the  age  of  six  weeks.  A  woman  31  years  old,  observed 
by  Zirm,  was  attacked  in  the  eighth  month  of  pregnancy  by 
painful  spasms  in  both  forearms  and  hands;  the  child  died 
of  convulsions  at  the  age  of  two  weeks.  The  infant  of  a 
tetanic  mother  26  years  of  age,  who  during  her  pregnancy 
had  suffered  from  convulsions  at  about  a  fortnight's  interval, 
died  of  convulsions  on  the  third  day  of  life.  (Zirm's  second 
case.) 
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The  Treatment  of  Maternal  Tetany.  The  require- 
ments are  efficiently  met  by  the  administration  of  cal- 
cium in  large  doses.  Details  as  to  the  therapeutic  employ- 
ment of  calcium  have  been  given  under  the  treatment  of 
tetany  parathyreopriva. 

Implantation  of  parathyroids  has  not  been  tried  in  these 
cases,  but  has  been  performed,  apparently  with  some  suc- 
cess, in  tetania  parathyreopriva.  Internal  treatment  with 
parathyroid  extract  has  been  reported  as  exerting  a  favor- 
able influence  upon  the  tetanic  spasms.  "Immunity 
serum"  was  employed  by  Kehrer  in  a  case  of  lactation- 
tetany;  it  had  been  prepared  by  withdrawing  blood  from 
the  tetanic  mother  and  injecting  it  into  another  woman. 
The  serum  was  obtained  from  this  woman  a  few  days  later 
and  injected  under  the  patient's  skin  with  beneficial  results 
according  to  the  report. 


CONCLUSIONS 

1.  No  direct  relationship  has  been  established  between 
the  parathyroids  and  the  female  sex  organs;  no  morpho- 
logical changes  in  the  parathyroids  have  been  noted  dur- 
ing pregnancy;  yet  apparently  there  is  a  connection 
between  the  parathyroids  and  the  sex  processes  in  the 
female. 

2.  Tetany,  the  clinical  evidence  of  insufficient  parathy- 
roid function,  is  somewhat  prone  to  occur  in  menstruat- 
ing, pregnant  and  puerperal  women,  as  well  as  patients 
suffering  from  gynecological  diseases  or  who  have  under- 
gone gynecological  operations. 

3.  The  cause  of  maternal  tetany  is  now  referred  to 
parathyroid  insufficiency. 

4.  The  function  of  the  parathyroids  is  apparently 
closely  connected  with  calcium. 
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5.  There  is  reason  to  believe  that  maternal  tetany  and 
lactation  tetany  are  associated  with  calcium  deficiency. 

6.  Latent  tetany,  or  a  subtetanic  condition,  is  much 
more  common  in  pregnant  and  puerperal  women  than  is 
usually  assimied. 

7.  Tetany  in  newborn  infants,  the  offspring  of  tetanic 
mothers,  is  usually  fatal  within  a  short  time  after  birth. 

8.  In  the  treatment  of  maternal  tetany,  the  adminis- 
tration of  calcium  in  large  doses  is  followed  by  beneficial 
results  in  the  great  majority  of  the  cases. 

I  am  indebted  to  Dr.  F.  Robbins  for  assistance  in  the 
preparation  of  this  review. 
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THE  THYROID  GLAXD  IX  RELATION  TO 
GYXECOLOGY  AXD  OBSTETRICS 


By  David  Marine,  M.  D. 
Cleveland,  Ohio 


The  relation  of  the  thyroid  to  the  sex  organs  in  the 
female  is  the  most  ancient  and  classical  illustration  of  the 
interrelation  of  the  function  of  glands  with  internal  secre- 
tions. Known  to  the  ancients  in  its  crudest  external  mani- 
festation, a  subject  of  their  daily  gossip,  it  has  passed 
down  through  the  ages.  Even  today,  in  spite  of  the  records 
of  thousands  of  observations  and  experiments,  we  must 
confess  to  a  very  meager  insight  into  the  fundamental 
physiological  processes  involved. 

Experimental  approach  is  difficult.  The  lower  animals 
lack  the  obvious  manifestations  seen  in  man.  The  search 
for  hormones,  chemical  activators  and  depressors  is  still 
in  its  infancy.  However,  many  facts  of  importance  are 
known  and  I  shall  review  some  of  them  on  the  following 
pages. 

Of  the  several  possible  tissues  whose  activities  may  be 
concerned,  the  thyroid,  adrenal  and  sex  glands  appear 
most  important.  The  adrenal  medulla  is  important 
because  of  the  effect  of  its  hormone  on  all  sympathetic 
nerve  endings ;  the  adrenal  cortex  because  embryologically 
it  is  identical  with  the  interstitial  cells  of  the  ovary.  Both 
the  adrenal  cortex  and  interstitial  cells  are  characterized 
bv  a  high  lipin  content,  the  physiological  role  of  which  is 
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iTiiknowii,  although  there  are  many  facts  to  indicate  that 
it  is  of  great  importance.  Both  tissues  reciprocate  in  their 
physiological  hyperplasias,  and  reasoning  from  analogy 
with  the  male,  these  lipin  rich  interstitial  cells  probably 
play  an  important  role  in  the  development  and  mainte- 
nance of  the  secondary  sexual  characteristics. 

Ancestrally  the  thyroid  exists  in  the  chordates  in  two 
forms — as  an  elaborate  ventral  midline  phar^mgeal  gland- 
ular gi'oove,  the  so  called  "Endostyle"  in  all  the  lower 
chordates, — Tunicates,  Amphioxus  and  Ammocoetes  (lar- 
val lampreys),  and  as  the  familiar  ductless  thyroid  in  all 
higher  chordates, — adult  lampreys,  fish,  amphibians,  rep- 
tiles, birds  and  mammals.  Fortunately  the  animal 
(lamprey)  in  which  the  transition  from  endostyle  to  thy- 
roid can  be  followed,  still  exists,  otherwise  this  extraord- 
inary metamorphosis  could  not  have  been  established. 

The  thyroid  then  is  primarily  a  pharyngeal  gland,  prob- 
ably closely  related  both  to  digestion  and  respiration  and 
in  the  thyroid  of  higher  animals,  all  its  known  activities 
are  still  intimately  related  to  metabolism.  Variations  in 
size,  within  physiological  limits  are  characteristic  of  all 
three  of  these  tissues.  In  man,  the  dog,  the  cat  it  is  the 
thyroid  which  shows  the  largest  variations,  while  in  rab- 
bits the  adrenal  cortex  and  ovaries  show  greater  variations 
in  size  than  the  thyroid. 

It  is  usually  stated  that  the  thyroids  in  women  are 
larger  per  unit  of  body  weight  than  in  men.  This  is  in 
general  true,  so  far  as  anatomical  statistics  can  go,  but  it 
has  misled  some  authors  to  imply  that  the  difference  is 
inherent,  while  in  truth  it  is  acquired  and  can  be  entirely 
controlled. 

All  the  known  physiological  activity  of  the  thyroid  is 
associated  with  iodin.  Used  in  ignorance  from  the  most 
remote  times  in  the  form  of  sponge  ash,  sea-weed,  crude 
salt,  etc.,  in  the  treatment  of  thyroid  enlargement,  dis- 
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covered  as  an  element  in  1811  by  the  Frenchman  Cour- 
tois,  first  knowingly  used  in  medicine  by  the  Geneva 
physician,  Coindet,  in  1820,  it  remained  for  Baumann, 
of  Freiburg,  to  discover  it  as  a  normal  constituent  of  the 
thyroid  in  1895.  lodin  is  usually  present  only  in  traces 
in  the  thyroid  at  birth,  unless  the  mother  has  been 
given  iodin,  when  it  is  enormously  increased.  In  the 
normal  gland  there  are  wide  variations  in  the  iodin  con- 
tent. The  average  is  about  2/10  per  cent,  of  the  dried 
weight  or  from  10  to  15  mgm.  in  the  whole  gland.  The 
iodin  containing  hormone  is  bound  with  the  globulin  of 
the  colloid  from  which  Kendall  has  rex'ently  been  able  to 
separate  it  by  alkaline  hydrolysis  and  to  obtain  it  in  crys- 
talline form.  Its  chemical  nature  is  unknown,  though 
Kendall  thinks  it  is  a  di-iodo-indol. 

In  general  the  iodin  of  the  thyroid  varies  with  the 
amount  of  colloid.  Iodin  is  markedly  decreased  in  the 
developmental  stages  of  all  goiters  and  following  the 
administration  of  its  soluble  salts  it  is  almost  instantly 
taken  up  by  the  thyroid.  Physiologically  this  iodin  con- 
taining hormone  is  the  most  powerful  activator  of  meta- 
bolism known.  This  effect  appears  to  be  brought  about 
through  stimulation  of  the  oxidation  processes,  and  if  the 
work  of  Asher  and  Flack  and  of  Cannon  and  his  co-workers 
is  confirmed  the  influence  of  epinephrin  is  very  important 
in  augmenting  its  action  and  vice  versa  the  influence  of 
the  thyroid  hormone  greatly  augments  the  pressor  activity 
of  epinephrin.  With  our  present  knowledge  we  attempt 
to  explain  the  instances  of  increased  functional  activity  of 
the  gland  on  the  basis  of  an  increased  demand  for  thyroid 
activity  or  what  amount;?  to  the  same  thing,  an  increased 
demand  for  the  iodin  containing  hormone. 

Thyroid  enlargements  appear  to  be  compensatory  or 
work  hypertrophies  and  are  readily  controlled  or  pre- 
vented bv  the  administration  of  verv  minute  amounts  of 
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iodiii.  Removal  of  the  thyroid  is  followed  by  similar 
basic  symptoms  in  both  young  and  adult  animals.  They 
all  depend  upon  depression  of  the  various  activities  of  tis- 
sues and  a  decrease  in  total  metabolism.  In  the  young,  this 
change  manifests  itself  in  arrested  growth  and  develop- 
ment, sexual,  somatic  and  mental — the  so  called  cretin.  In 
the  adult,  loss  of  sexual  functions,  increased  fatty  deposits, 
mental  deterioration,  ansemia  and  malnutrition  of  all  the 
tissues  are  the  most  prominent  manifestations.  There  is 
no  evidence  of  selective  action  or  that  certain  organs  or 
groups  of  organs  are  more  affected  than  others.  Super- 
ficially this  might  seem  to  be  the  case  because  certain 
symptoms,  like  those  of  the  nervous  system  or  genital  sys- 
tem, are  more  obvious  and  earlier  recognized. 

Removal  of  the  thyroid  like  removal  of  the  ovaries  or 
adrenals  is  usually  accompanied  by  persistence  of  the 
thymus,  spleen  enlargement,  enlargement  of  the  lymph 
glands  and  a  lymphocytosis.  ISTothing  is  known  as  to  the 
cause  of  these  changes.  Removal  of  a  large  portion  of  the 
adrenals  in  rabbits  causes  slight,  though  definite  hyper- 
trophy of  the  thyroid  and  lymphoid  hyperplasia.  This  is 
also  seen  in  Addison's  disease  in  man,  and  might  be 
explained  as  part  of  the  adrenal-thyroid  interrelation. 

Removal  of  the  adrenals  also  causes  hypertrophy  of  the 
interstitial  tissue  of  the  ovaries  in  rabbits,  and  removal  of 
the  ovaries  causes  hypertrophy  of  the  adrenal  cortex  or 
even  of  subcutaneous  transplants  of  adrenal  cortex. 

Removal  of  the  ovaries  in  animals  probably  tends  to 
decrease  the  activity  of  the  thyroid.  There  is  no  evidence 
that  this  is  a  direct  effect.  The  various  attempts  to  estab- 
lish a  direct  relationship  between  the  thyroid  and  ovaries 
by  a  comparison  of  the  influence  of  extracts  on  metabolism 
have  given  negative  or  doubtful  results.  Through  the  study 
of  cryptorchids,  and  experiments  of  ligating  the  vas  defer- 
ens it  has  been  definitely  established  that  the  interstitial 
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lipin  rich  cells  of  the  testes  largely  determine  the  male 
secondary  sexual  characters.  In  the  case  of  the  ovary  it  is 
not  possible  to  separate  the  oogenic  cells  from  the  inter- 
stitial cells,  but  the  attempts  thus  far  made  suggest  that 
these  cells  play  a  very  important  and  similar  role  in  the 
secondary  sex  characters  of  the  female. 

Nevertheless,  it  is  an  outstanding  fact  that  in  man  thy- 
roid hyperplasia  is  many  times  (6  to  8)  more  common  in 
the  female  during  and  after  adolescence  than  in  the  male 
during  and  after  adolescence.  Up  to  this  period  sex  makes 
no  diiference  in  the  incidence.  Congenital  goiter  is  not 
influenced  by  sex  and  in  all  the  lower  animals  sex  likewise 
has  no  influence,  the  incidence  remaining  the  same  at  all 
periods  of  life. 

In  the  human  subject  the  period  when  thyroid  enlarge- 
ments most  frequently  occur  are  at  puberty,  during  men- 
struation and  during  pregnancy.  During  each  of  these 
periods  the  body  metabolism  is  increased  and  as  it  is  a 
major  function  of  the  thyroid  to  stimulate  oxidation  proc- 
esses in  the  body,  it  is  probable  that  the  heightened  meta- 
bolism is  of  thyroid  origin  and  the  enlargements  of  the 
thyroid  at  these  times  are  true  work  hypertrohpies. 
This  view  is  sup]X)rted  by  the  facts  that  supplying  the 
iodin  containing  hormone  artificially  or  even  iodin,  from 
which  the  gland  can  elaborate  its  own  hormone  in  in- 
creased amounts,  prevents  the  hypertrophy,  and  in  any 
developing  hypertrophy  of  the  gland  the  iodin  is  decreased. 
In  rut  and  pregnancy  of  the  lower  animals  these  changes 
are  too  slight  for  certain  detection,  though  many  authors 
have  reported  mild  degi'ees  of  thyroid  hypertrophy  in 
both  rut  and  pregnancy.  I  have  given  considerable  atten- 
tion to  the  study  of  this  feature  and  have  never  been  able 
to  detect  any  change  in  size,  histological  appearance  or 
iodin  content  greater  than  the  range  of  changes  found  nor- 
mally in  either  sex  unassociated  with  sexual  activity.    An 
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increase  in  metabolism  occurs  in  animals  also  during  rut 
and  pregnancy  and,  therefore,  some  increase  in  thyroid 
activity  is  probable,  but  it  is  too  slight  to  be  recognized  by 
morphological  or  chemical  changes  in  the  thyroid  as  can 
often  be  done  in  man. 

The  degree  of  change  in  the  thyroid  during  puberty, 
menstruation  and  pregnancy  is  normally  slight,  amount- 
ing to  no  more  than  the  enlargement  incident  to  the 
increased  blood  supply.  Occasionally  hypertrophy  of  the 
epithelium  occurs  and  always  there  is  some  decrease  in  the 
iodin  content.  Cellular  hypertrophy  is  not  possible  until 
a  gTeat  drop  in  the  iodin  has  taken  place.  In  the  dog,  ox, 
sheep,  pig  and  man  it  has  to  fall  to  less  than  .1  per  cent, 
as  comparing  with  a  nonnal  of  over  .2  per  cent,  of  the 
dried  weight.  These  anatomical  changes  are  identical 
with  those  which  occur  in  developing  goiters,  and  in  goiter 
districts  it  is  at  these  periods  that  simple  goiter  most  fre- 
quently develops.  The  development  of  great  enlargements 
of  the  thyroid  at  these  periods  merely  means  the  coinci- 
dence of  the  cyclic  sexual  factor  with  the  continuously 
operating  causal  agent  of  simple  goiter  and  must  not  be 
confused  with  the  slight  increase  in  activity  or  better,  the 
slight  temporary  insufficience  of  the  thyroid  of  sexual 
origin. 

It  is  possible  that  the  same  chemical  disturbance  initi- 
ates the  thyroid  change,  both  in  sexual  activity  and  in 
simple  goiter,  the  difference  being  one  of  degree.  This  is 
purely  a  speculation,  for  the  experimental  work  so  far  has 
furnished  no  suggestive  lead  as  to  the  exciting  cause  of 
either.  Nor  has  the  study  of  menstrual  disturbances,  of 
the  pathological  physiology  of  pregnancy  or  of  diseases  of 
the  genital  tract  thrown  any  light  on  the  nature  of  the 
thyroid  reaction  associated  with  sexual  activity. 

The  extensive  study  of  the  relation  of  the  sex  glands  to 
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Basedow's  disease  likewise,  has  given  no  clue  to  the  nature 
of  the  thyroid  sex  gland  interrelation;  though  the  inci- 
dence as  regards  sex  is  similar  to  that  of  simple  goiter. 

To  summarize,  it  may  be  stated  that  there  is  evidence  in 
man  of  a  thyroid  sex  gland  interrelation  recognizable  in 
the  female  in  association  with  the  development  of  sec- 
ondary sexual  characters,  with  the  menstruation  and  with 
pregnancy  and  also  in  the  male  at  puberty,  but  to  a  very 
slight  degree.  The  meager  evidence  available  would  t^nd 
to  indicate  that  the  interstitial  cells  of  the  ovary  and  per- 
haps, also,  the  adrenal  cortex  play  a  major  role  in  this 
relation  in  the  female,  as  certainly  the  cells  of  Leydig  do 
in  the  male. 

The  thyroid  enlargement  is  of  the  nature  of  a  work 
hypertrophy  to  stimulate  metabolism  identical  in  appear- 
ance and  so  far  as  we  know,  different  only  in  degree  from 
that  seen  in  simple  goiter.  Both  of  these  reactions  can 
be  controlled  and  prevented  either  indirectly  by  giving 
iodin  or  directly  by  giving  the  iodin  containing  hormone 
in  physiological  doses. 
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THE  THYMUS  GLAXD  AND  ITS  POSSIBLE  RELA- 
TION TO  THE  FEMALE  GENITAL  TRACT 


By  Alwin  M.  Pappenheimek,  M.  D. 
New  York 


INTRODUCTION 


The  vigorous  research  that  has  been  expended  upon  the 
thymus  gland  during  the  past  few  years  has  not,  on  the 
whole,  been  very  fruitful.  That  the  thymus  serves  an 
important  function,  especially  in  the  growing  organism, 
cannot  be  doubted.  The  organ  is  conspicuously  large,  has 
a  characteristic  structure,  which  is  maintained  with  but 
slight  variations  in  all  classes  of  vertebrates,  reacts  in 
a  very  definite  way  to  a  variety  of  injuries,  and  has  a  con- 
stant relation  to  the  development  of  the  sexual  organs. 
There  are,  furthermore,  obscure  but  undeniable  correla- 
tions with  thyroid,  adrenal  and  possibly  other  organs  of 
internal  secretion.  Although  these  general  facts  seem 
established,  yet  in  every  detail  of  structure  and  physiology* 
there  has  been,  and  is,  the  greatest  conflict  as  to  facts  and 
interpretations. 

It  is,  indeed,  no  easy  task  to  find  one's  way  about 
through  the  maze  of  conflicting  statements,  and  it  is  par- 
ticularly difficult,  in  the  present  state  of  our  knowledge,  to 
draw  any  far  reaching  conclusions  as  to  the  importance  of 
the  thymus  in  relation  to  the  disorders  of  the  female 
genital  tract.    In  preference,  I  shall  try  to  present  a  brief 
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general  oversight  of  our  present  knowledge  of  the  thymus, 
based  upon  a  critical  study  of  the  work  of  others,  and  upon 
my  own  studies  in  this  field,  and  shall  then  review,  some- 
what more  in  detail,  the  work  which  bears  upon  the  rela- 
tion of  the  thymus  to  the  genital  organs. 


I.       AXATOMY  AND  HISTOLOGY 

There  is  at  present  very  satisfactory  agreement  in 
regard  to  the  finer  structural  features  of  the  thymus. 
Through  the  studies  of  Hammar  ^  and  of  Maximoff  "  and 
his  pupils  we  have  come  to  regard  the  thymus  as  an  epi- 
thelial organ  invaded  by  lymphocytes  from  the  adjacent 
mesenchyme;  these  proliferate  within  the  gland  and  come 
later  to  form  the  bulk  of  the  thymus  tissue.  The  epithe- 
lial component,  however,  persists  as  the  reticulum  and 
enters  throughout  the  formative  period  into  the  peculiar 
cell  complexes  known  as  the  Hassal  bodies. 

The  thin  walled  bloodvessels  which  penetrate  the  lobules 
from  the  interlobular  septa  are  accompanied  by  sheaths  of 
connective  tissue,  but  there  is  no  general  fibrous  reticulum 
such  as  is  present  in  lymph  glands.  The  framework,  in 
the  meshes  of  which  lie  the  thickly  crowded  lymphocytes, 
is  formed  by  the  branching  and  anastomosing  epithelial 
cells. 

The  genesis  and  nature  of  the  small  thymus  cells  has 
been  much  discussed.  It  has  been  maintained  by  Stohr, 
on  histogenetic  grounds,  that,  in  spite  of  their  resemblance 
to  lymphocytes,  they  are  in  reality  epithelial  in  origin  and 
nature.  This  view  is  still  accepted  by  Mietens,^  Schridde,* 
Fulci,^  and  others;  but  the  balance  of  opinion  is  greatly 
in  favor  of  their  being  true  lymphocytes.  Morphologically 
the  small  thymus  cells  are  identical  with  lymphocytes  to 
the  last   detail.      They   show   typical   amoeboid   mobility 
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under  suitable  conditions.  Their  complete  independence 
of  the  epithelial  constituents  of  the  gland  has  been  demon- 
strated in  tissue  cultures  by  the  writer  *  and  by  Wassen.'^ 
Under  these  conditions  the  small  thymus  cells  wander  out 
early  into  the  plasma,  and  degenerate  within  a  relatively 
short  time,  being  phagocyted  by  the  epithelial  elements, 
and  showing  no  proliferative  capacity.  The  epithelial 
cells,  on  the  other  hand,  after  a  latent  period  of  24  to  36 
hours,  show  active  gi-owth  into  the  plasma,  often  in  the 
form  of  coherent  sheets  of  cells,  a  manner  of  growth  that 
we  are  accustomed  to  regard  as  characteristic  of  epithe- 
lium. 

I  have  lately  been  able  to  bring  further  evidence  in 
favor  of  the  biological  identity  of  the  thymus  lymphocytes 
with  those  from  lymph  glands.®  A  cytotoxic  serum  pre- 
pared by  immunizing  a  rabbit  with  thymus  lymphocytes 
both  agglutinates  and  cytolizes  suspensions  of  lymphocytes. 
On  the  whole,  therefore,  we  may  regard  it  as  assured  that 
the  thymus  is  a  lympho-epithelial  organ  in  which  the  two 
types  of  structures  coexist  in  the  most  intimate  relation. 
Indeed,  one  cannot  doubt  that  there  must  be  some  purpose 
in  this  symbiotic  relation.  Even  in  the  normal  gland  the 
fragile  lymphocytes  are  constantly  destroyed  and  replaced, 
and  the  whole  cells  or  fragments  of  their  nuclei  taken  up 
and  digested  by  the  epithelial  cells;  and  this  process  goes 
on  apace  under  a  variety  of  pathological  conditions. 

11^       THE   THYMUS   AS   A   SECEETORY   GLAND 

What  histological  evidence  have  we  that  the  thymus  is  a 
secretory  gland  in  the  ordinary  sense  ?  Mitochondrial 
granules  and  filaments  can  be  demonstrated  in  the  lym- 
phoid cells,  and  occasionally  larger  droplets,  some  of  them 
lipoid  in  nature,  are  found  in  the  epithelial  cells  and  larger 
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cell  complexes  which  enter  into  the  formation  of  the 
Hassal  bodies.  There  is  no  evidence  that  these  are  secre- 
tory products.  The  hist<)logical  structure,  however,  does 
not  in  the  least  suggest  a  typical  glandular  arrangement, 
as  exemplified  in  the  thyroid,  parathyroid,  the  anterior 
hypophyseal  lobe,  the  adrenal  cortex  or  the  islands  of 
Langerhans.  The  vascular  supply  is  less  abundant  than 
in  these  tissues,  and  the  capillaries  do  not  enter  into  inti- 
mate relation  with  the  individual  cells. 

All  this  speaks  against  the  idea  that  the  thymus  ele- 
ments discharge  preformed  secretion  products  directly  into 
the  blood  stream. 


III.       DISINTEGEATIOIs^  OF  AT^CLEAE  :MATERIAL 

The  more  one  studies  the  thymus  the  more  certain 
becomes  the  conviction  that  the  constant,  and  under  some 
conditions,  excessive  disintegration  of  nuclear  material 
is  the  most  obvious  form  of  activity  which  takes  place  in 
this  organ.  It  would  serve  no  purpose  at  the  present  time 
to  speculate  further  on  the  meaning  of  this  process,  but 
here  I  think  we  shall  in  time  find  a  clue  to  the  chemical 
function  of  the  gland. 


IV.       NORMAL  DEVELOPMENT  AND  INVOLTJTION 

There  is  one  other  anatomical  feature  of  the  thymus 
which  deserves  emphasis.  This  is  its  progressive  growth 
up  to  the  onset  of  sexual  maturity,  followed  by  its  subse- 
quent involution.  The  recognition  of  this  fact  we  owe  to 
the  painstaking  studies  of  Hammar  ^  ®  and  his  pupils.  It 
holds  true  not  only  for  the  human  thymus  but  for  all 
classes  of  vertebrates,  even  the  cartilaginous  fishes.  This 
well  established,  but  by  no  means  generally  acknowledged 
fact,  disposes  at  once  of  an  enormous  casuistic  literature. 
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in  which  the  presence  of  healthy  gland  tissue  in  normal 
amount  is  interpreted  as  abnormal  persistence  or  hyper- 
plasia. 

V.       EXTIEPATION    EXPERIMENTS 

Probably  the  most  interesting  part  of  the  voluminous 
thymus  literature  is  that  which  deals  with  the  effect  of 
experimental  extirpation.  According  as  one  accepts  the 
results  of  one  or  other  group  of  investigators,  the  thymus 
is  revealed  as  an  organ  indispensable  to  orderly  growth, 
to  the  proper  os^sification  of  the  skeletal  system,  to  normal 
intellectual  function,  indeed,  to  continued  life  itself;  or, 
on  the  other  hand,  if  one  remains  unconvinced,  the  thymus 
falls  in  dignity  to  an  organ  the  loss  of  which  is  readily 
compensated  for,  an  organ  which  has  no  specific  relation 
to  bone  formation,  or  to  calcium  metabolism  in  general ; 
in  short,  the  status  of  the  thymus  as  a  specialized  gland  of 
internal  secretion  becomes  a  matter  of  grave  doubt. 

I  cannot  review  in  detail  the  numerous  experiments  of 
this  class,  which  began  with  Restelli  ^°  in  1845,  and  have 
been  prosecuted  up  to  the  present  day.  All  the  common 
domestic  and  laboratory  animals  have  at  one  time  or 
another  been  used  as  operative  material,  and  with  the  most 
discordant  results.  The  older  work,  in  which  asepsis  was 
disregarded,  the  completeness  of  the  operation  often 
uncontrolled,  and  the  possible  existence  of  accessory  thymic 
tissue  ignored,  is  chiefly  of  historical  interest. 

Of  those  workers  who  have  obtained  definite  effects  from 
thymectomy  within  recent  years,  we  need  mention  only 
Basch,  Klose  and  Matti,  all  of  whom  have  used  dogs  as 
their  principal  operative  animal. 

Basch "  ^-  found  in  his  thymectomized  puppies  after  a 
latent  period  of  two  to  three  weeks,  an  increase  in  softness 
of  the  bone,  accompanied  by  arrest  in  growth  and  apparent 
defect  in  intelligence.     L^ter,^^  he  reported  the  occurrenL-e 
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of  galvanic  hyper-excitability  in  his  thymectomized  dogs,  less 
intense,  however,  than  in  experimental  parathyroid  tetany. 

The  studies  of  Klose  and  Vogt  ^*  ^^  ^^  ^"^  have  attracted 
much  attention,  and  seemed  for  a  time  to  have  put  the  entire 
thymus  question  upon  a  firm  experimental  basis.  "Without 
going  into  details,  Klose's  work  may  be  summarized  briefly 
as  follows:  Thymectomy  in  dogs  performed  before  the  20th 
day  is  followed  by  a  latent  period  of  two  to  four  weeks,  during 
which  the  puppies  show  normal  growth  and  behavior.  This 
is  followed  by  a  state  of  "adiposity,"  lasting  two  to  three 
months,  during  which  time  the  weight  curve  runs  parallel  to 
the  control,  but  the  general  habitus  and  behavior  differs  from 
that  of  healthy  animals.  The  puppies  fatigue  easily,  the  gait 
is  awkward  and  waddling,  the  bones  feel  softer  and  more 
elastic.  The  intelligence  is  impaired  and  the  behavior  apa- 
thetic. 

After  three  to  four  months  there  is  said  to  ensue  a  ter- 
minal cachectic  stage,  ending  in  death  after  a  period  varying 
from  three  to  fourteen  months.  In  addition  to  the  cachexia 
Klose  observed  marked  retardation  of  growth,  great  muscular 
weakness,  and  in  the  terminal  stage  apathy,  deepening  into 
coma.  A  tendency  to  intercurrent  infections,  especially 
corneal   ulcerations   was   striking. 

As  regards  the  specific  changes  in  the  bones  which  Klose 
and  Vogt  often  allude  to  as  rachitic,  a  critical  analysis  leaves 
one  in  doubt.  There  are  many  discrepancies  in  their  descrip- 
tions which  makes  the  analogy  to  true  rachitic  lesions  doubt- 
ful. Matti,^*  however,  who  in  1913  repeated  Klose  and  Vogt's 
extirpation  experiments  on  dogs,  described  and  pictured  in 
his  animals  lesions  which  are  unquestionably  rachitic.  WTiether 
these  bone  changes  are  to  be  regarded  as  due  to  a  lack  of 
th}Tnus  secretion,  as  Matti  holds,  is  another  question. 

As  regards  the  effect  of  thymectomy  in  animals  other  than 
dogs,  the  results,  as  has  been  stated,  have  been  contradictory. 
In  white  rats  Klose,^^  Magnini  ^^  and  Flesch  ^^  have  obtained 
positive  results  comparable  with  those  of  Klose  in  dogs. 

There  is  then  a  massive  array  of  experimental  work  in 
favor  of  the  view  that  the  thymus  is  an  essential  organ, 
exerting  a  controlling  influence  upon  growth  and  bone 
formation.  In  spite  of  conflicting  details  the  importance 
of  the   thymus   appeared   to   rest  on  a   firm   basis.      As 
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Lampe  "^  has  said,  its  ''honor  seemed  to  have  been 
retrieved."  Unfortunately,  a  number  of  workers  have 
quite  failed  to  substantiate  these  positive  findings. 

Thus,  Xordman,-^  operating  on  dogs  between  the  tenth 
and  fourteenth  days,  using  strict  asepsis,  tracheal  insutflation, 
wide  exposure  of  the  mediastinum  and  strict  histological  con- 
trol as  to  the  completeness  of  the  operation,  produced  neither 
nutritional  or  skeletal  changes.  There  was  no  increased  sus- 
ceptibility to  infection,  no  correlated  effects  upon  sexual 
glands  or  spleen;  and,  contrary  to  the  statements  of  Klose 
and  others,  subsequent  splenectomy  in  these  animals  was  well 
borne. 

Howland,  McClure  and  Park  at  Johns  Hopkins  University 
have  for  several  years  been  working  on  this  problem.  Their 
complete  results  have  not  yet  been  published,  but  a  prehminary 
report  in  1914,^*  and  recent  personal  communications,  assure 
me  that  they  also  have  obtained  negative  results.  They,  as 
well  as  Xordman,  have  been  alive  to  the  importance  of  keeping 
their  animals  under  hygienic  conditions. 

The  latest  publication  on  the  subject  is  that  of  Park  -^  on 
guinea-pigs.  His  results  in  these  animals  were  wholly  nega- 
tive, but  he  shows  that  the  almost  constant  presence  of  the 
accessory  thymus  tissue  in  the  guinea-pig  makes  this  animal 
unsuitable  for  a  determination  of  the  question  as  to  whether 
the  presence  of  th}Tnic  tissue  is  essential  to  life. 

My  own  work  on  rats,"*  "^  in  which  the  thymectomy  was 
performed  on  very  young  animals,  and  the  completeness  of 
the  extirpation  as  well  as  the  absence  of  accessory  thymic 
tissue,  controlled  by  serial  sections,  has  convinced  me  that 
Klose  and  his  successors  are  in  error  so  far  as  the  effects 
of  thymectomy  in  this  animal  are  concerned.  In  a  fairly 
large  series  in  which  the  extirpation  was  complete,  and  in 
which  no  accessory  thymic  tissue  could  be  demonstrated, 
no  difference  in  growth  or  in  bone  development  from  con- 
trol animals  of  the  same  litter  were  found. 

Furthermore,  I  had  the  opportunity  of  studying  rachitic 
lesions  of  great  severity  in  rats,"^  but  these  occurred  not 
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only  in  completely  thjmectomized  animals,  but  in  those 
•with  partial  extirpations,  in  unoperated  controls  of  the 
same  litter,  and  in  unrelated  animals  from  the  stock  cages. 
This  disease,  long  ago  accurately  described  by  Morpurgo,^® 
is  a  spontaneous  one,  altogether  unrelated  to  the  removal 
of  the  thymic  tissue.* 

My  personal  conviction,  therefore,  is  that  the  loss  of  the 
thymus  in  young  animals  is  not  of  prime  importance,  and 
is  readily  compensated  for  in  ways  that  are  not  yet  under- 
stood. I  believe,  further,  that  the  disturbances  in  osteo- 
genesis, so  frequently  emphasized  in  the  experimental 
literature,  are  best  explained  by  the  fact  that  young  ani- 
mals, kept  under  laboratory  conditions,  are  notoriously 
susceptible  to  rachitis,  as  well  as  to  intercurrent  infections, 
and  nutritional  disturbances  of  all  sorts.  Confirmatory 
evidence  that  the  thymus  is  not  concerned  in  the  produc- 
tion of  rachitic  lesions  is  found  on  the  autopsy  table. 
Klose  and  others  are  very  vehement  in  attributing  the 
negative  results  of  other  workers  to  incomplete  extirpa- 
tions, or  to  the  presence  of  unrecognized  accessory  thymic 
tissue.  But  in  human  rickets  thymic  tissue  is  always  pres- 
ent in  abundance,  the  amount,  of  course,  varying  with  the 
general  state  of  nutrition.  Indeed,  there  are  no  patho- 
logical states  known  in  man  in  which  one  finds  a  complete 
absence  or  destruction  of  the  thymic  tissue,  so  that,  even 
if  one  accepts  in  their  entirety  the  claims  of  certain  experi- 
mental workers,  their  results  seem  to  have  little  bearing 
on  human  pathology. 

*  There  has  just  appeared  an  article  by  Eenton  and  Eobertson 
(Journ.  of  Path,  and  Bact,  1916,  xxi,  i)  entitled  Thymusectomy  in 
Dogs  and  its  Eelation  to  Spontaneous  Rickets.  The  conclusions 
reached  are  that  "spontaneous  rickets  gives  rise  to  exactly  the  same 
symptoms  as  Basch,  Klose  and  Vogt,  and  Matti  attribute  to  thy- 
musectomy .  .  .  that  the  removal  of  the  thymus  does  not  make 
the  animals  more  susceptible  to  spontaneous  rickets  .  .  .  and 
that  thymusectomy  of  itself  does  not  appear  to  cause  any  symptoms." 
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VI.       HYPEETHYMIZATION 

The  attempts  at  experimental  "hyperthymization"  have, 
lip  to  the  present,  added  little  of  fundamental  importance. 
It  has  not  been  possible  to  isolate  from  the  gland  by  chem- 
ical means  substances  having  a  definite  physiological 
action.  The  depressor  effect  which  follows  intravenous 
injection  of  thymic  extracts  has  been  variously  interpreted. 
It  is  probably  not  specific,  and  at  any  rate  there  is  not  the 
slightest  evidence  that  the  thymus  in  vivo  furnishes  vaso- 
depressive  substances  to  the  circulation.  Indeed,  it  is 
hardly  to  be  expected  that  injection  of  variously  prepared 
extracts  of  such  a  complex  tissue  as  the  thymus  can  yield 
information  of  great  value. 

The  feeding  experiments  of  Gudernateh,^^  ^^  ^^  which 
have  received  confirmation  from  the  work  of  Romeis,^^ 
Kahn,^*  Stettner  ^^  and  others,  seem  to  indicate  a  stimu- 
lating influence  upon  the  growth  of  frog  larvae,  accom- 
panied by  an  arrested  differentiation.  I  was  able  to 
observe  a  somewhat  similar  effect  upon  the  regeneration  of 
the  tail  segments  in  lumbriculus.  These  effects,  however, 
seem  to  be  less  clear  cut  than  in  the  case  of  thyroid  extract, 
which  accelerates  involution  of  the  tadpole  tail^  and  is  at 
the  same  time  toxic.  At  best,  such  highly  artificial  and 
complex  experiments  throw  little  light  on  the  normal  func- 
tion of  the  gland. 

Vll.       PATHOLOGICAL  CIIAISrCTES 

The  pathological  changes  which  talce  place  in  the  thymus 
are,  with  the  exception  of  the  tumors,  very  simple,  and 
may  be  summed  up  as  atrophy  and  hyperplasia.  Aside 
from  the  atrophy  or  involution  which  follows  normally 
upon  the  attainment  of  sexual  maturity,  there  occurs  in 
the  gland  an  "accidental  involution,"  to  use  Hammar's 
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term,  under  the  influence  of  the  most  diverse  conditions, 
acute  and  chronic  inanition,  infection  of  all  sorts  and  such 
special  forms  of  injury  as  the  x-raj.  All  these  factors 
bring  about,  in  ways  that  are  still  obscure  a  massive 
destruction  of  the  thymus  lymphocytes,  with  secondary 
reaction  on  the  part  of  the  epithelial  components  and  con- 
nective tissue. 

We  have  been  engaged  during  the  past  winter  in  studying 
the  reactions  of  the  th}Tnus  lymphoctyes  in  vitro  ^®  to  a  va- 
riety of  injurious  agencies,  in  the  hope  of  finding  some  clue 
to  the  meaning  of  this  extraordinary  fragility,  and  the  precise 
factors  which  bring  it  about.  Many  types  of  injury,  such  as 
changes  in  H-ion  concentration,  asph}^ia,  starvation,  old  age, 
specific  immune  sera,  various  chemical  agencies  could  be 
shown  to  act  harmfully  upon  the  cells  outside  the  body;  but 
no  hint  was  obtained  as  to  the  significance  in  the  organism  of 
this  dissolution  of  nuclear  material  en  masse.  Here,  however, 
let  me  repeat  again,  seems  to  be  the  most  promising  lead  to 
an  understanding  of  the  chemical  function  of  the  organ. 


VIII.       HYPEEPLASIA 

The  significance  of  thymic  hyperplasia  is  as  obscure  as 
its  atrophy.  One  should  distinguish  in  principle  at  least 
between  the  mere  persistence  of  the  gland,  or,  better,  its 
retarded  involution,  and  a  true  hyperplasia,  or  increase  in 
the  number  of  its  elements  beyond  the  limit  normal  for  the 
corresponding  number  for  its  age.  Both  conditions 
unquestionably  occur.  Retarded  involution  follows  extir- 
pation in  early  life,  and  is  associated  with  the  retention  of 
other  juvenile  characteristics.  It  is  one  feature  of  that 
peculiar  anatomical  conformation  in  adults  which  we 
designate  rather  vaguely  "status  lymphaticus."  I  do  not 
think  it  is  the  cardinal  feature,  nor  that  the  thymus  is  in 
any  way  concerned,  except  in  so  far  as  its  persistence  into 
the  third  or  fourth  decade  may  be  taken  as  an  index  of  the 
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persistence  of  the  juvenile  habitus  in  this  type  of  indi- 
vidual. Certainly  no  proof  has  yet  been  offered  that  the 
gland  is  in  any  way  concerned  in  the  mysterious  sudden 
death  which  may  overtake  these  peculiarly  constituted 
persons. 

A  true  hyperplasia,  in  which  the  weight  and  the  amount 
of  the  parenchyma  exceeds  the  wide  normal  limits  of 
variation  for  the  particular  age  undoubtedly  occurs  also. 
In  the  newborn  and  in  older  children  one  occasionally 
meets  with  thymi  of  unusual  size.  I  have,  for  example, 
seen  a  gland  of  60  gm.  in  a  newborn,  the  average  weight  in 
full-term,  healthy  infants  being  from  10  to  12  gm.  That 
such  abnormally  large  glands  may  occasionally  give  rise  to 
pressure  phenomena  seems  probable,  and  yet  the  actual 
proof  is  difficult  to  bring,  and  a  critical  study  of  the  casu- 
istic literature  upon  thymus  asthma  and  thymus  deaths  in 
young  infants  makes  it  clear  that  many  of  these  cases  are 
open  to  other  interpretations.  Von  Sury  ^^  deserves  the 
credit  of  pointing  out  that  many  of  the  cases  of  sudden 
death  in  young  infants  associated  with  suffocative  attacks 
and  clinical  signs  of  asphyxia  are  due  in  reality  to  a 
capillary  bronchitis. 

My  own  autopsy  experience  at  the  N"ursery  and  Child's 
Hospital  fully  confirms  this  point.  In  older  children,  when 
the  weights  of  the  glands  are  compared  with  those  of  healthy 
children  dying  suddenly  from  accidental  causes,  which  alone 
should  be  taken  as  a  normal  standard,  it  will  be  found  that 
glands  of  excessive  weight  are  not  very  frequently  reported. 

IX.       IXTEREELATIOX    WITH    THYROID 

The  occurrence  of  a  true  hyperplasia  of  the  thymus  in 
the  great  proportion  of  cases  of  exophthalmic  goiter  has 
come  to  be  recognized  as  a  distinctive  feature  of  the  dis- 
ease, and  the  recent  tendency  has  been  to  make  this  organ 
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share  in  the  production  of  the  symptoms.  Among  others, 
Garre,^®  Von  Haberer,^^  and,  in  this  country,  Halstead  *° 
have  performed  partial  extirpations  of  the  thymus,  and 
report  favorable,  and  in  some  instances  remarkable  cura- 
tive results.  Nevertheless,  the  experimental  ground  work 
is  lacking,  and  the  relations  of  the  th^Tnus  and  thyroid  in 
this  disease,  and  in  the  healthy  economy  also,  are  obscure. 
It  would  seem  that  the  thymus  overgrowth  is  but  one  fea- 
ture of  the  general  lymphoid  hyperplasia,  which  probably 
represents  a  reaction  to  the  disturbed  metabolism  in  this 
disease.  A  solution  of  the  problem,  however,  must  await 
a  more  precise  knowledge  of  the  chemical  functions  of  the 
lymphoid  cells. 

Equally  unclear  is  the  significance  of  the  thymic  hyper- 
plasia frequently  observed  in  acromegaly  and  in  Addison's 
disease.  Experimental  efforts  to  show  a  clean  cut  relation 
between  thymus  and  adrenals  have  lead  to  nothing  definite. 
In  a  large  series  of  thymectomized  rats,  both  cromaffin 
tissue  and  cortex  were  found  to  be  present  in  normal 
amount. 

X.       EELATIOX  OF  THE  THYMUS  TO  GONADS 

I  have  left  to  the  last  the  proper  subject  of  my  review, 
the  relation  of  the  thymus  to  the  sexual  organs.  The  facts 
may  be  very  briefly  given.  Most  of  the  experimental  obser- 
vations, for  obvious  reasons,  have  been  based  upon  study 
of  the  male  gonads,  in  which  the  presence  of  spermato- 
genesis gives  a  sharply  defined  criterion  of  maturity. 

First,  as  to  the  influence  of  thymectomy  upon  the  devel- 
opment of  the  sexual  organs.  The  literature  on  this,  as  on 
most  other  phases  of  thymus  physiology,  is  contradictory. 
Paton,*^  in  guinea-pigs,  found  that  removal  of  the  thymus 
was  followed  by  increase  in  the  average  weight  of  the 
testis,  amounting,  in  one  series,  to  46  per  cent.  Yule,^^ 
however,  later  analyzed  these  figaires  by  statistical  methods, 
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and  showed  that  Paton's  results  might  be  due  to  chance 
variation.  Furthermore,  Hainan  and  Marshall,*"  in  a 
large  series  obtained  no  such  effect,  and  Soli,"  in  chickens, 
rabbits  and  guinea-pigs,  found  the  testicles  in  the  thymec- 
tomized  animals  smaller  than  in  the  controls,  and  sperma- 
togenesis retarded  or  absent.  Lucien  and  Parisot  **  also 
found  a  transient  delay  in  the  development  of  the  testes. 
Klose  and  Vogt,  in  their  dogs,  observed  a  transient  hyper- 
plasia of  the  testicles,  followed  by  atrophy  in  the  cachetic 
stage.  Matti  was  unable  to  determine  any  relation 
between  thymectomy  and  the  onset  of  spermatogenesis. 

The  following  table,  which  is  based  on  a  study  of  a  small 
number  of  thymectomized  and  control  rats,  indicates  no 
decisive  influence  of  thymectomy  upon  spermatogenesis,  or 
total  weight  of  the  testicles : 


Rat. 

Age. 

Operation. 

Weight  of 
testicles. 

Size  of 
testicles. 

A3 

A4 
A6 

45 
45 
45 

Thymectomy 
Thymectomy! 
Control 

4.5 

12.0 

6.5 

B2 
B4 
B6 

58 
58 
58 

Thymectomy^ 
Thymectomy! 
Control 

1.51 
1.45 
1.50 

E2 

68 

Thymectomy- 

16.0 

E3 

68 

Thymectomy' 

11.0 

01 

140 

Thymectomy^ 

1.456 

02 

140 

1.425 

05 

140 

Control 

1.664 

S4 

104 

Thymectomy^ 

1.130 

S6 

104 

Control 

0.605 

U4 
U7 

79 
79 

Thymectomy' 
Control 

0.180 
0.296 

Incomplete   Extirpation. 


Spermatogenesis. 
No  spermatogenesis. 
No  spermatogenesis. 
No  spermatogenesis. 
More    m.itotic    figures 

than  A3  and  A4. 
Spermatogenesis. 
Spermatogenesis. 
Sperma  togenesis . 

Active     spermatogen- 
esis. 
No  spermatogenesis. 


spermatogen- 
spermatogen- 
spermatogen- 


Active 
esis. 

Active 
esis. 

Active 
esis. 

Fairly  active  sperma- 
togenesis. 

Fairly  active  sperma- 
togenesis. 

No  spermatogenesis. 

No  spermatogenesis. 

*  Complete  extirpation. 


I  have  found  but  one  reference  to  the  condition  of  the 
ovaries  after  thymectomy.     Valtorti,"   1909,  states  that 
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removal  of  the  thymus  in  rabbits  is  followed  by  degenera- 
tive changes  in  the  ovarv,  namely,  a  scarcity  of  primitive 
follicles  in  the  outer  zone,  and  regressive  changes  in  the 
follicles  in  the  inner  zone.  These  alterations  which  made 
the  ovaries  functionally  insufficient  were  regarded  as 
merely  accompanying  the  general  malnutrition  of  his 
animals. 

Hewer  *®  has  recently  attempted  to  demonstrate  a  recip- 
rocal relationship  between  thymus  and  gonads  by  the  use 
of  the  rr-rays.  She  found  that  irradiation  of  the  thymus 
region  alone  was  followed  by  degenerative  changes  in  the 
testes,  with  delay  in  the  time  when  copulation  was  begun. 
The  ovaries  were  not  structurally  affected.  On  the  other 
hand,  irradiation  of  the  gonads  was  followed  by  alterations 
in  the  structure  of  the  thymus,  namely,  the  appearance  of 
Hassal  bodies,  which,  according  to  her,  are  not  normally 
found  in  the  rat  thymus. 

Without  attempting  here  a  detailed  analysis  of  this 
work,  one  may  bring  forward  certain  obvious  criticisms. 
Only  small  series  of  animals  were  studied,  and  the  controls 
were  conspicuously  few.  The  appearance  of  Hassal  bodies 
after  irradiation  of  the  testes,  upon  which  much  emphasis 
is  laid,  is  of  doubtful  significance.  Hypertrophic  cell 
complexes  and  occasional  fully  concentrically  structured 
Hassal  bodies  occur,  though  sparingly,  in  the  normal  rat 
thymus.  Furthermore,  glands  are  described  as  hyper- 
trophic, atrophic  and  normal  without  giving  weights  or 
comparisons  with  controls.  It  does  not  appear  to  the 
vtrriter  that  conclusions  can  be  drawni  from  the  data  pre- 
sented, in  view  of  the  normal  ^vide  variations. 

Much  greater  certainty  exists  as  regards  the  effect  of 
early  castration  upon  the  thymus;  and  the  numerous 
experiments  of  Henderson,^^  Goodall  and  Paton,*®  Calzo- 
lari,'"  Ranzi  and  Tandler,'**  Gellin,"  Hainan  and  Mar- 
shall *^  are  in  substantial  accord.     There  occurs  regularly, 
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following  removal  of  the  gonads  before  sexual  maturity,  a 
much  delayed  involution  of  the  thymus,  so  that  the  glands 
are  enlarged  in  comparison  with  non-castrated  controls  of 
the  same  age.  Valtorti  found  the  same  thing  to  occur  after 
removal  of  the  ovaries  in  young  rabbits.  His  experiments, 
however,  were  not  adequately  controlled. 

Nothing  definite  is  known  as  to  the  possible  mechanism 
which  controls  this  relationship.  It  may  be  said,  however, 
that  in  general  the  development  of  the  thymus  and  the 
lymphatic  tissue  runs  parallel  to  the  general  nutrition. 
Healthy,  well-fed  animals  have  large  glands,  diseased,  ill- 
nourished  ones  have  atrophic  thymi.  It  may  well  be  that 
the  large  size  of  the  gland  in  castrated  animals  is  related 
to  the  tendency  of  these  animals  toward  obesity  or  over- 
nutrition,  and  is  not  to  be  taken  in  the  sense  of  specific 
correlation  of  function.  Eventually  even  in  the  castrated 
animal,  the  gland  undergoes  its  normal  involutional 
changes. 

One  is  so  accustomed  to  regard  the  thymus  as  an  organ, 
the  importance  of  which  is  largely  restricted  to  the  growth 
period,  that  the  recent  publications  of  Fulci  ^^  evoke  con- 
siderable surprise.  Fulci  reports  that  pregnancy  in  rab- 
bits accelerates  the  regi'ession  of  the  thymus,  but  that  after 
the  birth  of  the  young  there  takes  place  a  distinct  renewal 
of  growth.  Bompiani  ^^  further  claims  that  lactation 
inhibits  this  regeneration.  Obsen^ations  of  human  cases 
are  lacking,  and  I  fear  that  it  will  prove  difficult,  for 
various  reasons,  to  bring  such  confirmation. 

SU>£MARY 

There  are  many  points  of  interest  in  connection  with 
the  thymus  which  I  have  not  above  attempted  to  discuss, 
but  it  is  doubtful  whether  even  tlie  most  detailed  scrutiny 
of  the  enormous  literature  would  lead  us  to  more  satisfac- 
tory conclusions.     The  fundamental  problems  of  thymus 
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physiolog}'  remain  unsolved,  and  the  established  facts, 
which  concern  chiefly  the  normal  and  abnormal  structure 
of  the  gland,  are  not  such  as  lend  themselves  to  clinical 
application. 
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In  1889  von  Mering  and  Minkowski  discovered  that 
complete  extirpation  of  the  pancreas  in  the  dog  produces 
fatal  diabetes.  This  has  been  abundantly  confirmed  on  all 
species  of  vertebrates  so  far  investigated.  The  attempts 
of  Pfliiger  and  others  to  show  that  the  diabetes  following 
removal  of  the  pancreas  is  due,  not  to  the  absence  of  the 
pancreas,  but  to  injury  to  the  duodenum  and  nerves  con- 
necting the  pancreas  with  the  rest  of  the  viscera,  must  be 
considered  a  failure.  The  original  conclusion  of  von 
Mering  and  Minkowski  is  definitely  established:  the  com- 
plete or  nearly  complete  loss  of  the  pancreas  results  in  fatal 
diabetes.  The  more  recent  investigations  of  the  condition 
of  the  pancreas  in  clinical  diabetes  (Ssobolew,  Opie, 
Visentini,  and  others)  have  shovm  that  in  severe  diabetes 
or  in  deaths  in  diabetes  there  is  usually  more  or  less  degen- 
eration of  the  pancreas,  especially  in  the  island  tissue. 
The  conclusion  that  the  pancreas  is  absolutely  essential  to 
life  and  to  carbohydrate  metabolism  is  thus  based  both  on 
experimental  and  clinical  data.  This  conclusion  is  estab- 
lished beyond  a  doubt. 

I.       THE  ISLANDS  OF  LANGERHANS 

The  part  of  the  pancreas  concerned  in  this  function 
appears  to  be  essentially  the  Islands  of  Langerhans.     This 
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seems  to  be  demonstrated  by  the  following  facts :  1.  Loss  of 
the  external  pancreatic  secretion  (bj  permanent  fistula  of 
the  pancreatic  ducts)  does  not  induce  diabetes.  2.  Liga- 
tion of  all  the  pancreatic  ducts  leads  ultimately  to  com- 
plete degeneration  of  all  the  pancreas  tissue,  except  the 
Islands  of  Langerhans,  at  least  in  animals  like  the  rabbit 
and  gTiinea-pig.  Such  animals  with  only  islets  do  not 
develop  diabetes  unless  these  remnants  of  the  pancreas  are 
extirpated.  3.  In  clinical  diabetes  the  pancreas  lesions 
usually  involve  the  islets.  Despite  these  facts  the  view 
that  the  entire  pancreas  tissue  is  concerned  in  the  mainte- 
nance of  the  capacity  of  the  tissues  to  oxidize  the  carbo- 
hydrates is  still  maintained  by  some  clinicians  and  biolo- 
gists (cf.  Lombroso).  This  view  finds  its  strongest  sup- 
port in  the  fact  that  human  diabetes  may  reach  a  fatal 
issue  while  there  still  remains  an  abundance  of  apparently 
normal  island  tissue  in  the  pancreas,  as  determined  histo- 
logically. It  is  possible,  however,  that  normal  function  is 
reduced  or  lost  before  anatomical  or  chemical  degeneration 
of  the  cells  reach  such  magnitude  that  they  can  be  detected 
by  the  microscope.  This  theory  of  identity  of  the  function 
of  the  entire  pancreas  was  also  supported  by  the  work  of 
Dale,  Vincent  and  Thomson,  and  others,  which  appeared 
to  show  that  the  islets  represented  only  stages  of  fatigue 
or  rest  of  the  ordinary  pancreas  tissue.  Laguesse,  Bensley 
and  others  have  shown  that  this  is  untenable.  While  the 
islets  and  acini  develop  from  the  same  embryological 
anlage  (the  cells  of  the  ducts),  when  finally  differentiated, 
they  show  constant  and  specific  structural  and  chemical 
characteristics,  evidently  indicating  specificity  of  function. 
And  there  is  no  foundation  for  the  view  that  the  one 
tissue  is  or  can  be  transformed  into  the  other. 

The  number  and  size  of  the  islets  vary  greatly  in  different 
species,  as  well  as  in  individuals  of  the  same  species.  In 
some  fishes  they  are  macroscopic  (5  x  14  mm.).     In  man  the 
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islets  have  been  estimated  to  make  up  1/25  to  1/100  part  of 
the  entire  pancreas  tissue,  or  a  total  of  2  or  3  grams.  In 
normal  animals  (dog)  5/6  of  the  total  pancreas  can  be  re- 
moved without  inducing  diabetes,  so  that  the  ''factor  of 
safety"  is  very  great.  The  total  number  of  islands  in  mam- 
mals appears  to  be  fixed  at  or  rather  before  birth  (Bensley). 

The  island  tissue  is  made  up  of  two  distinct  types  of  cells, 
showing  specific  staining  reactions,  a  less  abundant  alpha 
type,  and  a  more  numerous  beta  type  (Lane  and  Bensley). 
According  to  Homans  it  is  the  beta  cells  that  show  degenera- 
tive changes  in  diabetes. 

The  islets  develop  from  the  undifferentiated  duct  cells  and 
may  or  may  not  retain  this  original  connection  with  the  ducts, 
but  in  either  case  the  blood  supply  of  the  islets  is  greater 
than  to  the  rest  of  the  pancreas  tissue.  In  this  respect  the 
islets  resemble  the  adrenals  and  the  thyroids.  In  fact,  blood 
sinuses  similar  to  those  of  the  adrenals  have  been  described 
in  the  islets  (DeWitt). 

The  islets  are  also  abundantly  supplied  with  nerve  fibres. 
Groups  of  ganglion  cells  are  also  distributed  in  the  body  of 
the  pancreas.  The  function  of  the  nerves  distributed  to  the 
islets  are  unknown.  Some  of  them  are  undoubtedly  vaso- 
motor nerves,  but  others  form  a  network  between  or  around 
the  islet  cells,  which  appears  to  indicate  a  secretory  or  reflex 
function. 


II.       EXPERIMENTAL  PANCREATIC  DIABETES 

Extirpation  of  the  whole  or  more  than  6/7  of  the  pan- 
creas leads  to  fatal  diabetes  in  all  animals.  In  birds  pan- 
createctomy leads  to  hyperglycemia  and  death,  but  there 
is  said  to  be  little  or  no  glycosuria,  because  of  the  relative 
impermeability  of  the  renal  epithelium  of  birds  to  sugar. 
Following  the  fundamental  discovery  of  pancreatic  dia- 
betes by  von  Mering  and  Minkowski  in  1889  a  tremendous 
amount  of  work  has  been  done  to  elucidate  the  nature  or 
mechanism  of  this  diabetes  (cf.  Allen,  1914).  The  fol- 
lowing facts  are  established : 
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1.  Hyperglycemia  and  glycosuria  appear  within  a  few- 
hours  after  pancreatectomy  and,  together  with  polyuria  and 
polydipsia,  persist  till  shortly  before  death,  even  when  no 
food  is  given.  If  the  h}T)ergl3Temia  of  clinical  or  experi- 
mental diabetes  is  sufficiently  marked  the  sugar  appears  in 
the  saliva,  gastric  and  pancreatic  juice  and  in  the  bile. 

2.  The  liver  and  the  muscles  become  practically  free  from 
glycogen,  but  the  essential  factor  appears  not  to  be  to  ina- 
bility to  store  glycogen  (alimentary  glycosuria)  but  a  greatly 
diminished  capacity,  if  not  complete  inability  to  oxidize  the 
sugar.  The  respiratory  quotient  is  therefore  low.  Nishi 
states  that  perfusion  of  the  liver  of  pancreatectomized  turtles 
with  Ringer  -|-  glucose  solution  leads  to  some  storage  of 
ghTogen  in  the  liver  cells. 

3.  There  is  marked  pol}Yhagia  and  generally  a  striking 
increase  (15  to  20  per  cent.)  in  the  total  metabolism  per 
unit  of  body  weight.  There  is  no  rise  in  the  respiratory 
quotient  after  giving  glucose  or  fructose.  The  increased 
excretion  of  the  acetone  bodies  parallels  the  increase  in  the 
D  :  N"  (dextrose-nitrogen)  ratio. 

4.  There  is  a  tendency  to  uremia  and  usually  some  acidosis 
and  ketonuria,  but  these  symptoms  of  diabetes  are,  at  least  in 
the  dog,  not  as  marked  as  in  clinical  diabetes,  and  the  com- 
pletely pancreatectomized  animals  die  apparently  from  ex- 
treme inanition  or  from  intercurrent  infections  rather  than 
in  diabetic  coma  due  to  acidosis. 

5.  When  the  pancreas  remnant  is  too  small  to  maintain 
normal  sugar  tolerance  and  metabolism,  the  pancreas  rest  is 
more  likely  to  undergo  gradual  atrophy  than  to  show  hyper- 
trophy, with  the  end  result  of  absolute  and  fatal  diabetes 
(Sandmeyer).  The  incomplete  diabetes  in  animals  following 
extirpation  of  more  than  85  per  cent,  of  the  pancreas  can 
apparently  be  intensified,  and  the  appearance  of  complete 
diabetes  and  death  hastened  by  a  liberal  carbohydrate  diet 
(Thiroloix,  Allen). 

6.  Complete  pancreatectomy  leads  to  death  in  3  to  6  weeks, 
in  the  ease  of  dogs,  irrespective  of  the  age  of  the  animal, 
while  diabetes  mellitus  is  usually  more  rapidly  fatal  in  chil- 
dren than  in  adults  and  old  people. 

7.  The  persistent  hyperglycemia  and  glycosuria,  and  the 
low  respiratory  quotient,   show  that  the   pancreatectomized 
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animal  burns  practically  no  sugar,  yet  the  study  of  the  sugar 
oxidation  capacity  of  the  blood  and  of  individual  tissues  like 
the  skeletal  muscles,  and  the  heart  have  so  far  revealed  no 
difference  between  the  normal  and  the  diabetic  animal  (Claus 
and  Embden,  MacLean,  McGuigan,  Patterson  and  Starling, 
Macleod  and  Pearce).  The  respiratory  quotient  of  the  dog's 
heart  averages  0.71  irrespective  whether  the  heart  is  that  of 
a  diabetic  or  a  normal  dog  (Starling  and  Evans). 

Certain  other  features  of  experimental  pancreatic  dia- 
betes may  be  noted.  Epstein  and  Bachi  claim  that  there 
is  an  increase  in  the  blood  volume  (plasma)  in  dogs  and 
cats  after  pancreatectomy,  irrespective  whether  the  animal 
is  fed.  Hoskins  and  Gunning  state  that  in  dogs  after  com- 
plete pancreatectomy  the  blood-pressure  remains  either 
normal  or  somewhat  depressed.  Reaction  to  adrenalin  is 
usually  augmented,  to  nicotine  variable  but  usually 
depressed.  There  is  no  evidence  that  the  pancreas  nor- 
mally exerts  a  depressive  action  on  the  sympathetic  nervous 
system.  They  found  no  evidence  of  increase  in  the 
adrenalin  content  of  the  adrenals  after  pancreatectomy. 
There  is  some  increase  in  the  amount  of  fat  in  the  blood. 

Verzar  and  Fejer  claim  that  administration  of  glucose 
during  the  first  three  or  four  days  after  pancreatectomy  raises 
the  respiratory  quotient.  This,  if  true,  would  indicate  that 
the  pancreas  hormone  persists  in  the  blood  and  the  tissues 
for  several  days.  This  is  improbable.  It  must  be  remem- 
bered, however,  that  all  the  sugar  of  the  food  or  from  the 
endogenous  protein  metabolism  does  not  appear  in  the  urine 
even  in  animals  and  patients  showing  the  D :  xi  ratio  of  3.65 
to  1,  which  Lusk  has  designated  as  the  index  of  absolute  dia- 
betes. It  is  not  known  what  becomes  of  the  retained  sugar. 
In  diabetic  patients  "the  respiratory  quotient  fails  to  account 
for  all  the  carbohydrates  that  disappear  in  the  body"  (Allen 
and  DuBois). 

Attempts  have  been  made  to  explain  the  glycosuria  of 
diabetes  by  the  increased  rate  of  liberation  of  the  sugar 
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from  some  hvpotbetieal  sugar  +  protein  or  sugar  +  colloid 
combinations  in  the  blood.  The  recent  dialysis  experi- 
ments of  Van  Hess  and  McGuigan  seem  to  indicate  that 
all  the  sugar  in  the  blood  is  present  in  simple  solution; 
that  is,  in  free  form,  but  more  recently  McGuigan  has 
come  out  in  support  of  the  theory  of  Lepine,  namely,  that 
part  of  the  blood  sugar  is  normally  in  a  polysaccharide 
state. 

The  carbohydrate  tolerance  varies  greatly  in  different 
species.  It  is  very  low  in  the  pig  and  the  sheep  (Carlson 
and  Drennan,  Hunter  and  Hill).  In  normal  persons  400 
to  500  gr.  of  glucose  may  be  given  by  mouth  without 
inducing  polyuria  or  glycosuria  (Taylor  and  Hilton).  In 
normal  men  and  animals  the  oxidation  of  sugar  is  increased 
in  proportion  to  the  quantity  of  sugar  given  intravenously 
up  to  a  very  high  limit  (Woodyatt). 

The  endeavor  to  determine  how  absence  of  the  pancreas 
causes  diabetes  is  practically  a  record  of  repeated  failures. 
The  leading  idea  in  aJl  this  work  has  been  the  internal 
secretion  theory,  or  that  the  pancreas  yields  some  sub- 
stance to  the  blood  in  some  way  necessary  for  the  oxidation 
of  the  sugar  by  the  tissue  cells.  But  in  the  absence  of  con- 
clusive demonstration  of  internal  secretion  the  possibility 
that  the  work  of  the  pancreas  in  maintaining  normal  sugar 
metabolism  consists  of  detoxication  processes  must  always 
be  kept  in  view.  The  fact  that  even  temporary  glycosuria 
is  not  induced  in  normal  animals  by  diabetic  blood  does 
not  render  the  detoxication  hypothesis  untenable. 

The  method  of  attack  introduced  by  Cohnheim  has  not 
yielded  consistent  results  (Claus  and  Embden,  McGuigan) 
in  the  light  of  the  findings  of  Levene  and  Mayer  the  method 
itself  is  called  in  question,  as  it  appears  that  in  a  mixture 
of  muscle  extract  and  pancreas  extract  glucose  is  polymerized, 
not  oxidized.  No  light  on  pancreatic  diabetes  has  so  far  been 
shed  by  studying  the  sugar  oxidizing  power  of  tissue  debris, 
or  tissue  extracts. 
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A.  Attempts  to  Control  Experimental  Diabetes. 
1.  Feeding  Pancreas  or  Pancreas  Extracts.  Feeding  dogs 
in  complete  or  partial  pancreatic  diabetes  with  fresh  pan- 
creas increases  the  glycosuria  and  acidosis  (Sandmever, 
Pfliiger,  Liithje,  Beach,  Rosenburg,  Kirk).  Cooked  pan- 
creas gives  negative  results.  Feeding  of  raw  muscle,  liver, 
or  other  tissue  extracts  have  the  same  unfavorable  influ- 
ence on  the  glycosuria  and  ketonuria.  Ausset,  and  par- 
ticularly Pratt,  Spooner  and  ]\Iurphy  report  good  effects 
from  feeding  pancreas  in  partially  diabetic  dogs,  but  the 
improvement  in  the  carbohydrate  tolerance  was  slight, 
variable,  and  practically  negligible. 

According  to  Massaglia  feeding  pancreas  extract  to 
guinea-pigs  with  experimental  reduction  of  the  pancreas 
reduces  or  prevents  the  alimentary  glycosuria  following 
carbohydrate  food.  He  advocates  the  use  of  pancreas 
extract  in  mild  cases  of  human  diabetes. 

2.  Injection  of  Pancreas  Extracts.  Subcutaneous  or 
intraperitoneal  injections  of  extracts  of  the  pancreas  vari- 
ously prepared  may  cause  a  temporary  diminution  of  the 
glycosuria  in  diabetic  animals  (Caparelli,  Vanni,  Tiberti 
and  Fanchetti,  Minkowski,  Hedon,  Scott,  Allen,  Murlin 
and  Ki'araer,  and  others).  But  this  temporary  diminution 
of  the  outi^ut  of  sugar  in  the  urine  is  associated  with  the 
toxic  effects  of  these  extracts,  such  as  depression,  fever, 
etc.,  and  McGuigan  has  recently  shown  that  anything 
which  causes  marked  systemic  depression  (such  as  injec- 
tion of  proteoses)  leads  to  hypoglycemia,  and  will  thus 
temporarily  diminish  glycosuria,  if  present.  Thus  Under- 
bill reports  diminution  of  glycosuria  in  dogs  by  hydrazine. 
The  after  effects  of  pancreas  extracts  given  to  diabetic  ani- 
mals are  a  general  increase  in  the  glycosuria  and  ketonuria 
(Leschke).  Knowlton  and  Starling,  and  MacLean  and 
Smodlov  reported  that  the  sugar  oxidation  of  the  heart 
from  a  diabetic  animal  is  almost  nil,  and  in  any  event 
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much  less  than  that  of  a  heart  from  a  normal  animal.  But 
further  work  has  shown  these  results  to  be  due  to  faulty 
technique  (Patterson  and  Starling).  Extracts  of  the  pan- 
creas added  to  the  perfusion  solution  has  no  effect  on  the 
respiratory  quotient  of  the  diabetic  heart  (Starling  and 
Evans).  There  is  no  evidence  that  any  extract  of  the  pan- 
creas so  far  prepared  has  increased  the  power  of  a  diabetic 
anivml  or  patient  to  oxidize  sugar. 

3.  Blood  Transfusion.  If  the  pancreas  controls  the 
oxidation  of  sugar  in  the  tissue  by  a  hormone  or  hormones, 
these  must  be  present  in  the  blood,  and  unless  they  are 
extremely  unstable  or  present  in  very  minute  traces,  it 
should  be  possible  to  increase  temporarily  the  sugar  oxida- 
tion in  diabetic  animals  and  patients  by  transfusion  of 
normal  blood  in  sufficient  quantities.  But  the  results 
obtained  by  this  method  are  both  conflicting  and  difficult 
to  interpret. 

Lepine  reports  a  temporary  diminution  in  the  output  of 
sugar  in  the  urine,  but  no  diminution  in  the  blood  sugar. 
This  would  seem  to  point  to  some  injurious  action  of  the 
foreign  blood  on  the  kidneys  a  suggestion  also  advanced  by 
Hedon,  but  Eabens  has  shown  that  transfusion  of  normal 
blood  into  diabetic  dogs  does  not  influence  the  output  of  any 
of  the  urinary  constituents  except  the  sugar.  Hess  injected 
intravenously  50  to  150  c.c.  of  blood  from  diabetic  dogs  into 
normal  dogs  (on  the  theory  that  diabetic  blood  might  stimu- 
late the  pancreas  to  a  greater  output  of  internal  secretion) 
and  nine  to  fourteen  hours  later  he  injected  the  serum  from 
this  animal  into  diabetic  dogs.  The  influence  on  the  gly- 
cosuria of  the  diabetic  animal  was  slight  or  inconstant.  In 
view  of  the  results  of  Drennan,  it  seems  likely  that  in  the 
experiments  of  Hess  the  pancreas  hormone  in  the  blood  was 
destroyed  by  the  delay  in  centrifuging  the  blood.  Alexander 
and  Ehrmann  injected  blood  from  the  pancreatic  duodenal 
vein  of  normal  dogs  in  diabetic  dogs,  but  obtained  no  defi- 
nite or  constant  decrease  of  the  glycosuria. 

Drennan  injected  50  to  150  c.c.  of  fresh  defibrinated  dogs' 
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blood  into  the  veins  of  diabetic  dogs  and  invariably  obtained 
a  temporary  lowering  of  the  urine  sugar  and  D :  N  ratio.  De- 
fibrinated  sterile  blood  loses  this  action  on  standing  for  a  few 
hours.  The  course  of  the  blood  sugar  in  the  injected  animals 
was  not  studied.  Hedon  has  reported  a  very  extensive  series 
of  blood  transfusion  in  diabetic  dogs.  Direct  transfusion 
from  a  normal  dog  into  a  diabetic  dog  previously  bled  dry 
causes  a  temporary  lowering  of  the  blood  sugar  and  decrease 
or  complete  suppression  of  the  glycosuria,  but  since  the  same 
results  were  produced  when  blood  from  a  diabetic  dog  was 
transfused  into  another  diabetic  dog  Hedon  concludes  that  the 
temporary  diminution  of  the  hyperglycemia  and  glycosuria 
following  the  transfusion  were  not  due  to  any  specific  pancreas 
secretion  in  the  blood  but  to  a  lowering  of  the  blood  sugar  by 
dilution  and  to  a  toxic  action  of  the  foreign  blood  on  the 
kidneys.  Hedon  concludes  that  the  internal  secretion  of  the 
pancreas  acts  on  and  is  absorbed  by  the  liver,  and  is  therefore 
not  present  in  the  blood  of  the  systemic  circulation.  Hedon 
attempted  to  obtain  evidence  in  support  of  this  view  by  intro- 
ducing a  living  pancreas  in  the  systemic  and  in  the  portal 
circulation  of  diabetic  dogs.  With  the  living  pancreas  inter- 
posed in  the  portal  circulation  the  hyperglycemia  and  glyco- 
suria were  diminished,  but  interposed  in  the  general  circula- 
tion the  pancreas  had  no  effect.  We  do  not  think  that  these 
later  results  of  Hedon  can  be  accepted,  in  view  of  what  is 
known  concerning  the  carbohydrate  metabolism  in  dogs  with 
Eck  fistula.  In  the  animal  with  the  Eck  fistula  the  internal 
secretion  of  the  pancreas,  if  there  is  one,  must  pass  into  the 
general  circulation,  and  only  a  small  part  of  it  can  reach  the 
liver  by  way  of  the  hepatic  artery,  just  as  in  Hedon's  diabetic 
dogs  with  the  living  pancreas  from  another  dog  interposed 
in  the  general  circulation;  yet  the  Eck  fistula  dog  does  not 
develop  diabetes. 

Murlin  and  Kramer  have  recently  reported  one  experiment 
with  transfusion  of  normal  blood  into  a  diabetic  dog,  using 
the  respiratory  quotient  as  a  measure  of  sugar  oxidation. 
The  average  R.  Q.  for  two  one-hour  periods  before  the  trans- 
fusion was  0.678 ;  for  four  one-half  hour  periods  after  trans- 
fusion 0.700.  No  conclusion  can  be  based  on  the  result  of  a 
single  experiment,  but  so  far  as  they  go  in  this  case,  the  trans- 
fusion raised  the  R.  Q. 
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Carlson  and  Gmsburg  found  that  the  transfusion  of  normal 
blood  into  dogs  in  complete  pancreatic  diabetes  without  anes- 
thesia or  previous  hemorrhage  causes  a  temporary  (4  to  8 
hours)  lowering  of  the  hyperglycemia  and  the  glycosuria. 
Similar  transfusions  of  diabetic  blood  into  diabetic  dogs  have 
no  effect  on  the  hyperglycemia.  There  was  no  indication  in 
our  results  that  the  sugar  retained  by  the  animal  in  conse- 
quence of  t]]is  temporary  lowering  of  the  sugar  excretion  by 
the  kidneys  is  subsequently  eliminated  by  the  kidneys  as  an 
excess  sugar. 

The  blood  transfusion  as  such  does  not  impair  the  kidneys' 
activity  in  any  demonstrable  way,  either  in  diabetic  or  in 
normal  dogs.  The  temporary  lowering  of  the  glycosuria  of 
pancreatic  diabetes  by  transfusion  of  normal  blood  is  due  to 
the  diminished  hyperglycemia,  not  to  kidney  injury,  but  it 
remains  to  be  demonstrated  that  this  retained  sugar  is  actually 
oxidized  by  the  tissues.  The  sugar  might  be  eliminated  into 
the  digestive  secretions  and  destroyed  by  the  bacteria  of  the 
digestive  tract. 

Perfusing  the  Living  Heart  (dog).  With  Locke's  solution 
previously  perfused  through  a  living  pancreas,  A.  H.  Clark 
has  recently  reported  a  series  of  experiments  which  seem  to 
indicate  that  the  living  pancreas  yields  a  substance  (ferment) 
to  the  Locke's  solution  which  enables  the  heart  to  oxidize  as 
well  as  to  condense  the  dextrose  of  the  perfusing  fluid.  This 
pancreatic  substance  is  destroyed  by  boiling,  and  quickly  loses 
the  activity  on  standing,  as  previously  reported  by  Drennan. 

4.  Parabiosis.  Experimental  symbiosis  or  parabiosis  of 
two  mammals  is  accomplished  usually  by  union  of  the  skin 
and  abdominal  walls  of  two  sisters  or  brothers.  It  was 
originally  thought  that  such  a  union  of  two  animals  would 
lead  to  a  direct  vascular  connection  between  the  two,  but 
it  is  now  known  that  this  is  not  the  case.  There  is  no 
fusion  of  the  capillary  system  of  the  two  animals  in  the 
region  of  the  tissue  union.  But  the  capillary  system  of 
the  two  animals  are  in  such  close  contact  that  chemical 
substances  injected  into  one  animal  soon  appear  in  the 
blood  of  the  other  animal.     On  the  basis  of  this  fact  one 
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may  reasonably  expect  that  the  blood  hormones  of  one  ani- 
mal would  find  their  way  into  the  body  fluids  of  the  other 
animal. 

On  this  theory  Forsbach  extirpated  the  pancreas  in  one 
member  of  two  such  parabiotic  pairs  (dogs).  In  each  case 
a  slight  temporary  glycosuria  appeared  in  both  animals. 
But  because  of  accidents  both  experiments  were  term- 
inated before  definite  results  were  obtained. 

5.  Pregnancy.  It  was  shown  by  Pearce  that  the  islets 
of  the  pancreas  appear  early  in  fetal  life.  No  diabetes  or 
glycosuria  appears  in  human  infants  born  two  or  even 
three  months  before  term.  This  would  seem  to  show  that 
the  pancreas  hormones  become  of  functional  importance 
to  the  fetus  a  considerable  time  before  the  end  of  gestation. 
On  the  basis  of  these  facts  Carlson,  Drennan,  Orr  and 
Ginsburg  made  complete  pancreatectomy  in  pregnant 
bitehes  near  term,  /n  all  cases  where  the  operatian  is  not 
follmced  by  abortion,  the  blood  sugar  and  the  urine 
remain  normal  until  the  pups  are  born,  or  removed  by 
Cesarian  section.  Complete  pancreatectomy  in  bitches  in 
early  pregnancy  leads  to  abortion,  or  at  least  to  death  of 
the  fetuses,  in  one  or  two  weeks  and  the  course  of  the 
diabetes  is  not  influenced. 

This  absence  of  diabetes  may  be  due  either  to  the  pan- 
creas hormones  of  the  fetuses  passing  into  the  mother's 
blood  or  to  some  detoxicating  action  on  the  part  of  the 
fetal  pancreas. 

There  is  a  seeming  discrepancy  between  these  results  on 
pregnant  dogs  and  the  usual  clinical  experience  on  the 
effects  of  pregnancy  on  the  course  of  dial>etes  in  women. 
The  clinical  reports  are  nearly  unanimous  on  the  point 
that  pregnancy  augments  the  diabetic  symptoms,  and  hence 
the  practice  to  terminate  the  gestation  in  dial>etic  mothers. 
But  Eshner  reports  a  case  in  which  the  diabetes  (glyco- 
suria (?)  of  2  or  3  years'  standing  diminished  to  almost 
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complete  disappearance  of  sugar  from  the  urine  during  a 
pregnancy,  and  the  diabetes  reappeared  in  its  original 
severity  shortly  after  the  delivery  of  a  full-term  but  still- 
born child.  Fellner  suggests  that  the  glycosuria  of  preg- 
nancy is  due  to  the  action  of  the  ovaries  (hormones)  on 
the  liver,  the  pancreas,  and  the  thyroid. 

6.  Transplantation  of  the  Pancreas.  Most  of  the  trans- 
plantations of  the  pancreas  have  been  mere  dislocation  of 
a  portion  of  it,  the  usual  method  being  the  transplantation 
of  the  tail  of  the  pancreas  with  its  circulation  intact  to 
other  parts  of  the  abdominal  cavity,  or  even  under  the  skin 
of  the  abdomen.  If  a  sufficient  quantity  of  the  pancreas 
is  thus  dislocated  or  thus  transferred,  and  care  is  taken  to 
retain  the  circulation  in  good  condition,  at  least  for  a  time, 
the  remainder  of  the  pancreas  may  be  extirpated  without 
inducing  diabetes  (Theroloix,  Hedon,  Lombroso,  Min- 
kowski). But  in  most  cases  even  these  transplants  show  a 
tendency  to  atrophy  with  a  gradual  onset  of  diabetes  and 
ultimate  death  in  complete  diabetes.  The  external  fer- 
ments of  the  pancreas  are  probably  responsible  for  this 
gradual  necrosis  of  the  graft.  There  is  no  record  in  the 
literature  of  transplantation  of  pure  island  tissue.  There 
is  certainly  greater  hope  of  success  with  such  tissue  than 
with  the  entire  pancreas.  Pfliiger  failed  to  influence  the 
diabetes  of  depancreatized  frogs  by  inserting  pieces  of  the 
pancreas  under  the  skin  or  in  the  peritoneum.  Pratt 
reports  the  case  of  one  pancreas  transplant  into  the  spleen 
(dog)  that  retained  its  function  (absence  of  diabetes)  for 
six  months. 


III.       THE  KELATION  OF  PANCREATIC  DIABETES  IN  ANIMAI-S 
TO    CLINICAL   DIABETES 

In  their   essential   features   experimental   and   clinical 
diabetes    are    practically    identical.      There   is   the   same 
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impairment  of  power  to  burn  sugar,  the  identical  hyper- 
glycemia, tendency  to  acidosis,  lowered  resistance  to  infec- 
tion, polyphagia,  etc.  The  two  types  of  diabetes  are  influ- 
enced in  the  same  direction  by  dietetic  and  therapeutic 
measures  (Allen).  All  the  evidence  points  to  the  view 
that  actual  diabetes  mellitus  in  man  is  primarily  due  to 
deficiency  in  pancreatic  hormones.  This  does  not  apply 
to  the  various  glycosurias  (adrenalin,  nervous,  alimentary, 
postoperative,  etc.)  that  do  not  involve  impairment  of 
sugar  oxidation. 

The  main  points  of  difference  between  experimental  diabetes 
in  animals  like  the  dog  and  clinical  diabetes  mellitus  in  man 
are  a  lower  D  :N  ratio  and  a  greater  increase  of  total  meta- 
bolism, less  acidosis  and  an  increase  of  total  metabolism  in 
experimental  diabetes,  together  with  the  fact  that  human 
diabetes  frequently  ends  with  death  before  there  is  any  pro- 
nounced degeneration  in  the  island  tissue,  as  determined  by 
histological  methods.  It  would  seem  that,  in  the  absence  of 
intercurrent  infections,  the  human  diabetic  patient  dies  from 
acidosis ;  the  dog  with  complete  loss  of  the  pancreas  dies  from 
extreme  inanition. 


IV.       ADMINISTRATION    OF   PANCREAS    PREPARATION    IN 
CLINICAL  DIABETES 

1.  Administrations  of  Pancreas  Preparations  hy  the 
Month.  Some  of  the  earliest  attempts  to  treat  diabetes 
mellitus  organotherapeutically  were  by  the  administration 
of  the  pancreas  by  the  mouth.  It  was  early  largely 
abandoned,  for  the  results  were  practically  negative 
(Mackenzie,  Wood,  White,  de  Cerenville,  Willis,  Will- 
iams, Rennee  and  Fraser,  Pratt,  Wood,  Marshall). 

A  few  writers  (Wegele,  Meyer,  Cowles,  Eustis)  have  re- 
ported favorable  results.  Some  of  these  reports  contain  only 
impressions;  in  others  the  glycosuria  seemed  dependent  upon 
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an  infection,  and  varied  so  much  in  severity  that  it  is  difficult 
to  determine  what,  if  any,  effect  the  treatment  had.  In 
Cowles'  case  the  diabetes  had  followed  an  abscess  of  the  pan- 
creas; marked  and  rapid  improvement  is  stated  to  have  fol- 
lowed the  eating  of  one  to  six  raw  pancreases  of  calves  daily; 
after  discontinuing  the  treatment  the  patient  became  rapidly 
worse  and  died. 

Rennee  and  Frasex  administered  the  Islands  of  Langerhans 
obtained  from  fish  of  certain  species  in  which  they  occur  sep- 
arately, i.  e.,  distinct  from  the  pancreas  proper,  to  a  number 
of  diabetics;  the  results  were  negative. 

Sewall  found  in  the  earlier  stages  of  one  case  of  youthful 
diabetes  that  the  urine  could  be  made  free  of  sugar  by  the 
administration  by  mouth  of  infusions  of  raw  lean  beef  fol- 
lowed after  some  hours  by  one  of  pancreas ;  neither  alone  was 
efficacious,  and  after  some  months  the  combined  treatment 
failed.  The  method  was  ineffective  in  a  number  of  other 
cases.  No  good  results  attended  the  use  of  the  commercial 
pancreatic  powder. 

Under  the  influence  of  the  first  report  of  Knowlton  and 
Starling  on  the  effect  of  pancreas  extract  on  the  sugar  con- 
sumption of  the  diabetic  heart,  Eustis  administered  10  to  20 
grains  of  "an  active  extract  of  the  pancreas"  every  four  hours 
on  an  empty  stomach  in  four  cases  of  diabetes.  He  reports 
diminution  of  the  glycosuria  in  two  of  the  patients,  and  no 
effects  in  the  others. 

There  is,  however,  according  to  Falta,  a  small  group  of 
cases  of  human  diabetes  in  which  the  administration  of 
pancreas  by  the  mouth  gives  good  results ;  this  is  the  result 
of  supplying  the  external  and  not  the  internal  secretion  of 
the  gland.  Falta  refers  to  those  cases  in  which  the  pan- 
creas is  diseased,  so  that  there  is  no  longer  an  adequate 
secretion  of  pancreatic  juice  into  the  intestine;  this  occurs 
most  frequently  when  lithiasis  causes  complete  obstruction 
of  the  pancreatic  duct.  In  such  cases  Falta  states  that  the 
administration  of  large  doses  (10  gm.  daily)  of  pancreatin 
gives  excellent  results;  calcium  carbonate  is  given  at  the 
same  time. 
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2.  Subcutaneous  and  Intravenous  Injections  of  Pan- 
creas Preparations.  A  number  of  attempts  have  been  made 
to  treat  diabetes  by  subcutaneous  and  intraj^eritoneal 
injections  of  extracts  of  pancreas,  with  negative  or  injuri- 
ous results.  The  favorable  results  reported  by  some  of  the 
earlier  clinicians  were  shown  by  Pfliiger  and  Leschke  to  be 
wholly  inconclusive.  The  more  recent  attempt  of  Zuelzer 
to  treat  the  disease  by  the  intravenous  injection  of  a  '^pan- 
creas hormone"  was  sho%\ai  by  von  Fiirth  and  Schwarz  to 
be  based  upon  a  very  unsatisfactory  theory,  and  by  Forsch- 
bach  to  be  positively  dangerous. 

Gilbert  and  Carnot  and  von  iSToorden  have  attempted  to 
control  diabetes  mellitus  with  administration  of  liver 
preparations. 

Blood  Transfusion.  Raulston  and  Woodyatt  appear  to 
have  been  the  first  to  try  blood  transfusion  as  a  practical 
therapeutic  measure  in  man.  The  patient  was  a  man  in 
the  thirties,  the  diabetes  of  several  years'  standing  with 
periods  of  threatening  coma.  The  blood  (500  c.c.)  was 
yielded  by  a  two-year  older  brother  of  the  patient.  The 
experiment  was  well  controlled.  The  blood  transfusion 
augmented  all  the  diabetic  symptoms  for  several  days  fol- 
lowing the  operation. 


V.       THE     KEI.ATIOX     OF     OTHER     ENDOCRINE     GLANDS     AXD 
ORGANS  TO   EXPERIIVrENTAL   AND  CLINICAL   DIABETES 

In  1908,  Eppinger,  Falta  and  Rudinger  advanced  the 
theory  that  diabetes  is  not  due  primarily  to  the  hypof unc- 
tion of  any  one  endocrine  gland  {e.  g.,  the  pancreas,  but  to 
a  disturbance  of  the  hormone  equilibrium  of  all  the  glands, 
particularly  that  of  the  pancreas,  thyroid,  adrenals  and 
hypophysis.  The  specific  influence  on  carlx) hydrate  meta- 
bolism of  hypo-  and  hyperfunction  of  the  adrenals,  thy- 
roid and  hypophysis  will  be  discussed  in  the  articles  deal- 

Gyn  Soc  10 


146       ENDOCRINE  FUNCTION  OF  THE  PANCREAS 

iiig  with  these  glands.  It  now  remains  to  consider 
whether  the  hypo-  or  hyperfunction  of  any  other  organ 
beside  the  pancreas  are  capable  of  so  reducing  the  capaci- 
ties of  the  tissues  to  oxidize  sugar  that  true  diabetes  fol- 
lows. A  critical  analysis  of  the  entire  literature,  experi- 
mental and  clinical,  seems  to  warrant  the  following  con- 
clusions : 

1.  Hj'poactivity  of  the  thyroid,  the  hypophysis  and  the 
gonads  may  slightly  increase  carbohydrate  tolerance,  although 
further  studies  should  be  made  on  this  question  by  more 
accurate  methods  of  measuring  sugar  oxidizing  capacity.  This 
may  be  in  reahty  a  thyroid  factor,  as  there  is  some  indication 
of  hypertrophy  of  the  islets,  at  least  after  thyroidectomy. 

2.  Excessive  administration  of  epinephrin,  thyroid  extract, 
and  possibly  hypophyseal  extract  may  induce  temporary  hyper- 
glycemia and  glycosura,  due  to  increased  sugar  mobilization. 
But  there  is  no  evidence  that  this  glycosuria  is  or  passes  into 
true  diabetes,  that  is,  lowered  power  to  burn  sugar,  in  the 
absence  of  a  direct  pancreas  depression.  This  applies  also 
t(»  disturbances  of  the  nervous  system. 

3.  The  specific  influence  of  the  h\'po-  or  h}'peractivity  of  the 
adrenals,  thyroid  and  hypophysis  on  the  islets  of  the  pancreas 
cannot  at  present  be  definitely  formulated,  but  it  is  obvious 
that  organs  as  necessary  to  life  or  to  normal  life  as  the  para- 
thyroids, the  adrenals,  the  hypophysis,  and  the  thyroid  will 
affect  the  vital  processes  of  the  islet  tissue,  at  least  indirectly, 
through  the  general  disturbance  of  metabolism  and  the  circu- 
lation. 

After  a  careful  experimental  and  critical  review  of  the 
entire  question  Allen  stated  recently  that  the  "polyglandu- 
lar equilibrium  doctrine  of  diabetes  has  consisted  from  the 
first  of  ingenious  hut  unfounded  speculations."  We  are 
in  entire  accord  with  this  conclusion. 

The  attempt  of  Pfliiger  to  show  that  diabetes  is  due,  not 
to  hypofunction  or  loss  of  the  pancreas,  but  to  interference 
of  nervous  reflexes  from  the  pancreas  to  the  duodenum  and 
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the  liver  has  already  been  referred  to.  Any  general  reflex 
theory  of  diabetes  is  untenable  in  view  of  the  fact  that 
every  organ  so  investigated  continues  to  oxidize  sugar  after 
complete  denervation.  The  loss  of  the  capacity  to  burn  or 
to  synthetize  carbohydrates  is  essentially  a  hormone  dis- 
turbance, not  a  reflex  disturbance. 

Other  workers  have  pointed  to  the  probable  importance, 
direct  or  indirect,  of  the  gastro-intestinal  tract  in  diabetes. 
Case  lias  recently  reported  a  striking  parallel  between  the 
severity  of  clinical  diabetes  and  the  degree  of  ilial  stasis.  If 
the  ilial  stasis  is  a  primary  factor  this  would  point  to  in- 
testinal intoxication  depressing  the  pancreas  as  a  contributory 
factor  in  diabetes. 

The  administration  of  sodium  carbonate  reduces  tem- 
porarily the  glycosuria  of  depancreatinized  dogs.  This  fact 
has  led  Murlin  to  suggest  that  the  diabetes  following  extirpa- 
tion of  the  pancreas  may  be  due,  in  part,  to  the  unneutralized 
HCl  of  the  stomach  secretion.  Murlin  and  Sweet  have  re- 
moved the  stomach  in  depancreatized  dogs,  and  find  that  the 
glycosuria  is  less  severe  than  with  the  stomach  intact.  But 
such  animals  are  probably  more  depressed  than  cases  of 
simple  pancreatectomy  and  the  low  output  of  sugar  may  be 
due  to  this  condition. 

VI.       THE    RELATION    OF    THE    PANCREAS    TO    THE    SEX    LIFE 
OF   WOMEN 

1.  Diabetes  and  Menstruation.  Diabetes  tends  to  pro- 
duce impotence  and  loss  of  the  sex  urge  both  in  men  and 
women.  In  women  diabetes  of  marked  severity  causes 
amenorrhea,  sterility,  premature  menopause,  and  atrophy 
of  the  uterus.  In  general  the  depression  of  the  sex  life  is 
proportional  to  the  severity  of  the  diabetes.  Von  !Noorden 
states  that  menstruation  in  diabetic  women  is  variable. 
It  may  be  normal,  but  is  usually  decreased.  In  some 
women  amenorrhea  may  set  in  early  in  diabetes,  while  in 
others  menstruation  may  persist  until  late  stages  of  the 
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disease.  The  same  author  states  that  the  sexual  desire  is 
usually  decreased  in  diabetes,  but  in  elderly  women  it  may 
be  temporarily  increased. 

These  changes  in  the  sex  life  of  women  by  the  diabetic 
condition  are  probably  due  to  impairment  of  tissue  oxida- 
tion, and  not  to  a  direct  or  specific  relation  of  the  pan- 
creatic islets  to  the  gonads.  At  any  rate,  there  is  no 
distinct  influence  of  gonadectomy  on  the  pancreas.  Mar- 
shall's review  of  the  literature  shows  that  there  is  no  con- 
stant reduction  in  the  total  metabolism,  or  change  in  tissue 
oxidation  after  castration  and  spaying.  Stolj^er  claims, 
however,  that  25  gr.  of  dextrose  given  by  mouth  causes 
glycosuria  in  spayed  rabbits  but  not  in  normal  rabbits. 

2.  Diabetes  and  Pregnancy.  Statistics  seem  to  show 
that  diabetes  is  more  frequent  in  men  than  in  women. 
Diabetes  is  also  more  frequent  in  people  past  forty  years 
of  age.  We  have  seen  that  diabetes  tends  to  suppress  sex 
life.  These  facts  operate  to  render  pregnancy  in  diabetic 
women  a  relatively  rare  phenomenon.  Nevertheless,  many 
cases  of  pregnancy  in  partially  diabetic  women  have  been 
recorded.  By  the  law  of  chance  we  should  expect  occa- 
sional cases  of  diabetes  developing  during  pregnancy,  irre- 
spective of  the  influence  of  pregnancy  on  the  pancreas. 

(a.)  The  Glycosuria  of  Pregnancy.  All  clinical  work- 
ers agree  that  glucose  frequently  (1  to  4  per  cent.) 
appears  in  the  urine  of  pregnant  women,  otherwise  nor- 
mal, especially  toward  the  end  of  gestation.  Bayer  and 
Reichenstein  report  that  30  to  80  per  cent,  of  pregnant 
women  show  an  alimentary  glycosura  after  receiving  only 
100  gr.  of  glucose  by  mouth.  This  seems  to  indicate  a 
lowered  sugar  tolerance  in  pregnancy  that  may  be  due  to 
impairment  of  the  pancreatic  islets.  Bayer's  conclusions 
are  questioned  by  Scherokauer.  The  question  of  sugar 
tolerance  in  pregnancy  should  he  settled  definitely  by  the 
more  accurate  method  of  Woodyatt.     Veit  thinks  that  the 
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glycosuria  of  pregnancy  is  due  to  liver  injury  from  the 
absorption  of  placental  material.  Veit's  conclusion  is 
based  in  part  on  animal  experiments.  The  glycosuria  of 
pregnancy  has  also  been  ascribed  to  an  alleged  excess  of 
epinephrin  in  the  blood.  Others  have  pointed  to  ner\'ous 
or  emotional  factors,  to  excess  activity  of  the  thyroid,  the 
hypophysis,  etc.  Allen  thinks  that  **the  slight  intoxication 
of  pregnancy  is  probably  the  cause  of  the  glycosuria,"  but 
he  does  not  indicate  on  what  organs  the  "pregnancy  toxin" 
acts.  According  to  Scherokauer  the  blood  sugar  remains 
practically  normal  in  pregnancy.  Fellner  suggests  that 
the  glycosuria  of  pregnancy  is  due  to  the  action  of  the 
ovaries  (hormone)  on  the  liver,  the  pancreas  and  the  thy- 
roid. The  condition  is  of  little  practical  importance.  The 
primary  involvement  of  the  pancreas  in  the  pregnancy 
glycosuria  has  not  been  established. 

(6.)  Pregnancy  and  Diabetes.  The  earlier  obser^'ers 
were  practically  agreed  (1)  that  pregnancy  aggravates  an 
existing  diabetes  in  the  mother,  and  (2)  that  diabetes  in 
the  mother  has  a  very  deleterious  influence  on  the  fetus. 

The  deleterious  influence  of  pregnancy  on  the  course  of  the 
diabetes  in  the  mother  is  more  marked  in  the  young  than  in 
the  older  mothers  (Geelmuyden).  Hydramnios  is  a  frequent 
complication.  Unless  the  pregnant  and  diabetic  woman  is 
given  special  dietetic  care  a  large  percentage  (25  per  cent,  to 
33  per  cent.)  of  such  women  develop  diabetic  coma  shortly 
after  delivery  (Offergeld).  Premature  births,  or  abortion  due 
to  death  of  the  fetus,  puerpural  infection,  etc..  are  frequent. 

The  generally  accepted  view  that  pregnancy  aggravates  dia- 
betes was  questioned  by  Xeuman  in  1909.  and  still  more  re- 
cently by  the  work  of  Joslin.  Xeuman  reports  severely  diabetic 
women  carried  through  to  normal  delivery  of  healthy  children 
and  normal  lact<ition  by  dietary  measures.  Joslin  thinks  that 
the  usual  ag.srravation  of  diabetes  by  pregnancy  is  due  to  the 
greater  ingestion  of  food.  ?Te  lias  shown  that  pregnancy  can 
be  carried  to  full  term  (with  a  normal  healthy  child)  in  par- 
tially diabetic  mothers  by  careful  regulation  of  the  mother's 
diet  (Allen  treatment). 
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Hence,  it  is  still  an  open  question  whether  the  condition 
of  normal  pregnancy  necessarily  aggravates  the  existing 
diabetes  in  the  mother,  and  there  is  no  evidence  that  preg- 
nancy can  induce  diabetes  in  a  non  diabetic  woman.  A 
priori,  one  would  expect  the  stress  (nervous  and  meta- 
bolic) of  pregnancy  to  involve  the  pancreas  and  sugar 
metabolism.  But  this  fundamental  question  evidently 
must  be  determined  by  experiment. 

(c.)  The  influence  of  the  Diabetic  Condition  of  the 
Mother  on  the  Fetus.  Fellner,  Fruhinholz  and  others 
state  that  50  per  cent,  of  the  fetuses  of  diabetic  mothers 
are  still-born,  or  so  feeble  that  they  die  a  short  time  after 
delivery.  There  is  no  evidence  that  the  child  of  a  diabetic 
mother  is  born  a  diabetic.  The  weakened  condition  must 
therefore  be  due  to  the  acidosis  and  other  disturbances  of 
the  mother.  When  these  are  controlled  by  dieting,  the 
partially  diabetic  mother  is  apparently  able  to  give  birth 
to  a  child  normal  (ISTeuman,  Joslin)  except  for  a  possible 
hereditary  tendency  to  diabetes  in  later  life.  But  this  is 
true  only  in  cases  of  partial  diabetes.  I  am  convinced  that 
absolute  diabetes  (complete  loss  of  pancreatic  islets)  is 
incompatible  with  pregnancy.  In  such  condition  the  fetus 
cannot  be  nourished,  so  that  death  and  abortion  is  unavoid- 
able. But  this  condition  is  never  seen  in  medical  practice, 
as  a  completely  diabetic  woman  probably  cannot  conceive. 

3.  Other  Conditions  of  Female  Sex  Life  Possibly 
Related  to  Pancreas  Function.  Glycosuria  may  occur 
associated  with  the  disturbances  of  adolescence.  This  is 
probably  of  nervous  origin,  and  not  a  direct  involvement  of 
the  pancreatic  islets. 

In  osteomalacia,  a  malady  in  some  way  related  to  ova- 
rian function,  the  adrenalin  glycosuria  is  diminished, 
according  to  Christofoletti  and  others.  This  is  probably 
due  to  some  change  in  the  irritability  of  the  sympathetic 
nervous  system  rather  than  to  any  change  in  the  pancreas. 
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In  chlorosis  the  carbohydrate  tolerance  is  either  normal 
or  slightly  greater  than  normal  (von  Noorden). 

Acetonuria  of  Labor.  For  a  few  days  following  deliv- 
ery there  is  an  increase  of  the  acetone  bodies  in  the  urine, 
the  acetonuria  being  more  marked  the  more  difficult  the 
labor  (Couvelaire  and  Scholten).  This  condition  is  prob- 
ably due  to  too  rapid  tissue  destruction,  or  possibly  to  a 
temporary  impairment  of  oxidation.  There  is  no  evidence 
that  the  pancreas  is  primarily  concerned. 

Puerpereal  Lactosuria.  In  a  small  percentage  of  women 
trace  of  lactose  appear  in  the  urine  at  the  beginning  of 
lactation.  This  is  evidently  due  to  passage  of  lactose  from 
the  mammary  gland  into  the  blood.  It  is  not  diabetes  and 
does  not  indicate  any  involvement  of  the  pancreas. 

Pituitary  Extract  and  Sugar  Tolerance.  Gushing  is  a 
firm  exponent  of  the  view  that  posterior  lobe  extract  causes 
hyperglycemia  and  glycosuria.  Falta,  on  the  other  hand, 
claims  that  the  extract  induces  hypoglycemia  by  increasing 
the  sugar  oxidation  in  the  tissues.  There  is  probably  no 
involvement  of  the  endocrine  function  of  the  pancreas  in 
the  use  of  pituitary  extract  as  employed  in  gynecological 
practice. 

VII.        SUMilARY 

1.  All  evidence  supports  the  view  that  some  substance 
or  hormone  secreted  by  the  Islands  of  Langerhans  into  the 
blood  is  necessary  for  utilization  of  sugar  by  the  tissues. 
This  function  is  specific  for  the  pancreas.  Other  endo- 
crine organs  may  influence  sugar  metabolism  in  a  super- 
ficial way  by  altering  the  sugar  mobilization  (adrenals, 
thyroid),  or  by  increasing  or  decreasing  the  rate  of  oxida- 
tion in  the  body  in  general.  The  rest  of  the  endocrine 
glands  cannot  maintain  the  power  of  the  tissues  to  oxidize 
sugar  in  the  absence  of  the  pancreas,  and  the  hypo-  or 


152       ENDOCRINE  FUNCTION  OF  THE  PANCREAS 

hyperactivity  of  otlier  endocrine  glands  do  not  produce 
actual  diabetes  in  the  presence  of  a  normal  pancreas. 

2.  While  the  failure  of  the  tissues  to  use  sugar  in  the 
absence  of  the  pancreas  is  the  central  and  definitely  estab- 
lished fact,  there  are  probably  other  primary  defects 
involved  in  the  development  of  acidosis,  lipemia,  increased 
metabolism,  lowered  resistance  to  infections,  etc. 

3.  All  the  evidence  points  to  the  view  that  true  diabetes 
mellitus  in  man  is  primarily  the  result  of  pancreatic 
deficiency  (islets). 

4.  There  is,  at  present,  no  organotherapy  of  diabetes, 
experimental  or  clinical. 

5.  There  is,  at  present,  no  evidence  of  any  specific  rela- 
tions of  the  endocrine  functions  of  the  pancreas  to  the 
gonads,  male  or  female,  or  to  menstruation,  pregiiancy, 
and  lactation.  Absolute  diabetes,  induced  after  concep- 
tion, leads  to  death  of  the  fetus.  Absolute  diabetes 
probably  renders  conception  impossible.  Partial  diabetes 
under  careful  dietary  control  permits  of  normal  sex  life  of 
women  (menstruation,  normal  pregnancy,  normal  child, 
lactation),  and  pregnancy  under  such  conditions  does  not 
aggTavate  the  diabetes.  But  in  the  absence  of  such  dietary 
control  the  condition  of  pregnancy  aggravates  the  diabetes 
in  the  mother,  and  uncontrolled  diabetes  in  the  mother  is 
extremely  injurious  to  the  fetus.  There  is  some  evidence 
that  in  late  stages  of  pregnancy  the  fetal  pancreas  may 
function  for  the  mother. 
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INTRODUCTION" 


DuEiNG  the  last  twenty-five  years  there  has  been  a  great 
change  in  our  current  views  about  the  adrenal  bodies.  By 
no  means  the  least  important  department  of  investigation 
has  been  the  comparative  anatomy  of  these  bodies,  and  it 
may  be  stated  that  our  knowledge  in  this  regard,  so  far  as 
concerns  vertebrate  animals,  seems  fairly  complete.  This 
knowledge,  it  must  be  confessed,  even  when  combined  with 
the  results  of  very  numerous  physiological  investigations, 
has  by  no  means  answered  the  question,  "What  is  the  func- 
tion, or  what  are  the  functions  of  the  adrenal  bodies  ?"  but 
it  has  made  clear  what  we  mean  when  we  refer  to  these 
organs,  and  has  pointed  the  way  for  a  far  more  satisfac- 
tory comparative  study  of  their  physiology.  For  a  full 
account  of  these  investigations  the  reader  is  referred  to  the 
chapters  dealing  with  this  subject  in  the  monographs  of 
Vincent  "  and  Biedl,*  and  also  to  the  chapters  by  Poll  "*  in 
Hertwig's  Handbuch.  Space  can  only  be  found  here  for  a 
brief  summary. 
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Comparative  anatomy  and  comparative  physiology 
reveal  the  fact  that  the  medulla  of  the  adrenal  body  is  not 
the  only  representative  in  the  animal  economy  of  the 
tissue  ("the  chromaphil  tissue")  which  forms  it;  there  are 
numerous  scattered  bodies  of  the  same  nature  in  close 
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Fig.  1. — Diagram  of  the  adrenal  representatives  in  elasmobranch  fishes 
showing  the  cortical  gland  (interrenal  body)  and  the  medullary  glands 
(chromaphil  bodies,  "paired  suprarenals")  in  relation  to  the  sympathetic 
and  the  kidneys. 

relation  to  the  sympathetic  ganglia  and  nerves  in  different 
regions.  In  lower  vertebrate  animals  the  medulla  (chro- 
maphil bodies)  and  the  cortex  (interrenal  bodies)  form 
two  separate  and  independent  systems,  having  no  anatom- 
ical (and,  so  far  as  we  know,  no  physiological)  relationship 
to  each  other    (Fig.   1).     Indeed,  strictly  speaking,   the 
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medullary  substance  is  not  part  of  the  adrenal  body  at  all, 
but  simply  an  accumulation  of  the  chromaphil  tissue 
which  has  arisen  from  the  sympathetic  in  certain  abdom- 
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Fig.  2. — Diagram  of  the  adrenal  constituents  and  outstanding  "cortical" 
and  "medullary"  (chromaphil)  bodies  in  the  mammal,  showing  the  adrenal 
bodies,  the  chromaphil  cells  of  the  sympathetic,  the  abdominal  chromaphil 
body  ("accessory  medullary")  and  accessory  cortical  adrenals  in  relation 
to  the  sympathetic  and  the  kidneys. 


inal  segments,  and  has  insinuated  itself  into  the  adrenal 
body  proper,  or  what  is  usually  called  the  cortex.  So  that, 
using  the  correct  morphological  phraseolog}',  we  ought  to 
refer  to  the  adrenal  body  and  its  chromaphil  nucleus,  or 
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medulla,  or,  according  to  Kohn,  its  '^paragangiion  supra- 
renale," 

Even  the  adrenal  cortex  is  not  a  separate  and  inde- 
pendent organ,  for  ''accessory  adrenals"  are  so  common 
in  many  animals  as  to  compel  us  to  regard  the  adrenal 
cortex  as  part  of  a  system  in  the  same  way  as  the  medulla 
is  part  of  a  system  (Fig.  2). 

All  this,  as  will  be  seen,  notwithstanding  the  numerous 
facts  which  have  been  accumulated,  renders  the  adrenal 
problem  much  more  complex  than  it  appeared  to  the 
earlier  investigators. 

In  discussing  the  functional  activities  of  the  adrenal 
bodies,  these  facts  of  comparative  anatomy  must  not  be 
overlooked.  The  question  which  yet  remains  to  be  solved 
is,  not  what  is  the  function  of  the  adrenal  body,  but  what 
are  the  functions  respectively  of  the  interrenal  system 
(cortical  system)  and  the  chromaphil  system  (medullary 
system)  which  are  separate  and  distinct  in  certain  lower 
vertebrates,  as,  for  example,  in  elasmobranch  iishes  (see 
Fig.  1).  There  seems  no  reason  to  suspect  that  the  func- 
tions of  these  two  systems  are  in  any  way  related  to  each 
other,  notwithstanding  the  fact  that,  as  we  approach  the 
higher  vertebrate  animals,  certain  portions  of  the  two  come 
into  intimate  connection  with  each  other  in  order  to  form 
what  we  call  the  adrenal  body. 

For  the  present,  and  perhaps  for  some  time  to  come,  it 
will  be  wise  on  the  part  of  investigators  to  search  for  a 
separate  function  for  each  of  the  two  systems. 

Extracts  of  the  Medulla.  The  view  adopted  by  the 
majority  of  modern  writers  in  regard  to  the  medulla  (and 
the  chromaphil  tissues  generally)  is  that  it  secretes  a  sym- 
patho-mimetic  hormone,  whose  function  comes  into  play 
especially  in  conditions  of  emotional  disturbance. 

The  great  majority  of  investigations  and  by  far  the 
greater  number  of  hypotheses  regarding  the  function  of 
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the  adrenal  bodies  have  been  concerned  with  the  secretion 
of  the  chromaphil  tissue,  and  at  the  present  time  are  cen- 
tered on  the  physiological  activities  of  adrenin.  The  corti- 
cal system,  as  such,  has  received  comparatively  little  atten- 
tion, and  even  plausible  hypotheses  concerning  it  are  very 
few.  The  tendency  of  many  writers  has  been  to  assume 
that  the  adrenal  problem  is  wrapped  up  in  the  pharmaco- 
dynamical  action  of  adrenin.  But  this  attitude  leaves  out 
of  account  the  significance  of  what  we  must  on  morpho- 
logical gi'ounds  regard  as  the  true  adrenal  body,  that  is  to 
say,  the  cortex. 

There  is  now  abundant  experimental  evidence  that  it  is 
the  cortex  and  not  the  medulla  of  the  gland  which  is  essen- 
tial to  life.  When  the  whole  gland  is  removed,  the  animal 
usually  dies  within  a  few  days,  while,  if  the  medulla  only 
be  extirpated,  survival  is  in  the  majority  of  cases,  indefi- 
nite. 

Extracts  of  the  Cortex.  The  cortex  of  the  adrenal 
body  does  not  yield  any  very  special  physiological  prin- 
ciple to  extraction.  It  is  true  that  extracts  made  from  the 
cortex,  when  injected  into  the  veins  of  a  living  animal, 
will  cause  a  lowering  of  the  blood  pressure,  but  this  action 
is  common  to  extracts  made  from  all  organs  and  tissues 
(Osborne  and  Vincent,"  "^  Vincent  and  Sheen,^^  ^®  Vin- 
cent and  Cramer  ^^^^  and  Webster^").  The  substance 
which  produces  this  eifect  has  been  shown  not  to  be  choline. 
It  is  possible  that  it  may  be  Beta-Iminazolylethylamine 
(Barger  and  Dale^). 

The  cortex  also  contains  certain  substances  called 
"liixiids."  The  cortical  cells  contain  numerous  "lipoid 
granules,"  the  so-called  "cortical  granules.''  Space  will 
not  permit  a  description  of  the  chemical  characters  of 
lipoids.  For  this  the  reader  is  referred  to  the  works  of 
Vincent "  and  Biedl.*  It  is  not  yet  determined  whether 
these  lipoid  granules  are  to  be  regarded  as  secretion 
Gyn  8oc  11 
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products  which  are  about  to  be  poured  into  the  blood 
stream.  Pigment  granules  and  other  cell-inclusions  are 
also  noted  in  certain  cells  of  the  cortex. 


II.       CLINICAL  EVIDENCE 

There  are  four  views  as  to  the  function  of  the  adrenal 
cortex : 

1.  That  it  is  related  to  growth  and  development,  espe- 
cially of  the  sexual  organs. 

2.  That  it  has  an  antitoxic  function. 

3.  That  it  plays  some  part  in  the  elaboration  of  the 
adrenin  which  is  found  in  the  medulla. 

4.  That  the  enormous  development  of  the  adrenal  cortex 
in  the  human  embryo  is  connected  with  the  highly  devel- 
oped brain  of  man. 

It  is  only  with  the  first  of  these  theories  that  we  are 
here  concerned.  It  is  now  tolerably  certain  that  there  is 
an  intimate  connection  between  sex  characters  and  the 
adrenal  cortex.  Most  of  the  evidence  on  this  point  is  of  a 
clinical  nature. 

Wooley  *°  *^  and  Bullock  and  Sequira  ®  reported  that 
tumors  or  hypertrophies  of  the  adrenal  body  are  some- 
times associated  with  precocious  development  of  the  repro- 
ductive organs. 

Glynn  ^°  has  given  an  excellent  account  of  the  tumors 
and  rests  of  the  adrenal  cortex  with  their  relationships  to 
sex  abnormalities.  The  following  is  a  brief  abstract  of  his 
classification : 

A.  Benign  Tumors.    Cortical. 

Group  1.  Diffuse  hyperplasia  passing  into 

Group  2.  Adenomata,  which  may  be  bilateral.  The 
cells  contain  a  considerable  amount  of  fat,  and  their 
arrangement  is  like  that  of  the  zona  fasciculata. 
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B.  Malignant  Tumors.     Cortical. 

Group  1.  Sarcomata:  round-celled  often  lymphosar- 
coma, i.  e.,  small  cells  with  an  alveolar  arrangement. 
These  are  common  in  children ;  especially  males  between 
the  ages  of  two  and  three. 

Group  2.  Hypernephroma  or  Mesothelioma,  a  tumor 
having  large  polyhedral  epithelial  cells,  recalling  the 
structure  of  the  adrenal  cortex. 

Hyperplasia  of  the  adrenal  gland  or  of  accessory 
adrenals  is  frequently  associated  with  pseudohermaphrodit- 
ism. The  gTeat  majority  of  these  cases  occur  in  female 
pseudohermaphrodites,  that  is  to  say,  in  females  with 
internal  organs  of  the  male  type,  illustrating  the  tendency 
of  neoplasia  or  hyperplasia  of  the  gland  to  he  associated 
with  the  appearance  of  male  characters  in  the  female.  In 
most  of  the  females  the  hermaphroditism  was  advanced, 
for  prostates  were  present.  Glynn  quotes  thirteen  cases 
in  illustration  of  this  condition. 

Adrenal  hypernephromata  are  almost  invariably  char- 
acterized in  children  by  precocious  growth  of  the  body 
generally  and  of  the  sexual  organs  in  particular,  with 
overgrowth  of  hair  and  fat.  The  skin  becomes  pigmented 
and  the  children  are  below  the  average  in  intellect. 
According  to  Guthrie  ^^  there  are  two  types:  (1)  the  obese 
type,  met  with  in  both  sexes,  but  apart  from  the  develop- 
ment of  pubic  hair  the  development  of  the  sex  organs  is  not 
exaggerated,  though  one  of  the  females  menstruated.  (2) 
the  muscular  or  ''infant  Hercules"  type,  occurring  only  in 
males,  who  may  show  true  sexual  precocity. 

Hypernephromata  of  the  adrenal  body  in  children  are 
much  commoner  in  females  than  in  males,  and  tend  to 
increase  the  male  primary  and  secondary  sexual  characters 
at  the  expense  of  the  female. 

Glynn  quotes  six  examples  of  the  tumor  referred  to  in 
the  last  two  paragi*aphs.     These  examples  were  found  in 
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young  adult  females  and  the  gi-owth  was  associated  with 
changes  in  sex  characters.  It  will  be  interesting  to  quote 
one  of  these  (originally  reported  independently  by  Thum- 
min  ^-  and  Bortz  ®)  : 

A  girl  aged  16%  years  began  to  menstruate  at  15,  and  con- 
tinued to  regularly  for  one  year.  With  the  cessation  she  grew 
a  beard  and  moustache,  and  hair  developed  also  on  the  thorax 
and  linea  alba.  The  voice  changed  to  the  male  type.  She 
became  very  obese;  the  mammae  were  well  developed.  She 
died  of  phlegmon  of  the  hand.  The  external  genitals  were  of 
the  feminine  type,  the  uterus  measured  8  cm.  externally  and 
was  normal,  but  the  ovaries  were  small  and  hard,  showing  no 
trace  of  ovulation,  neither  macroscopically  nor  microscopi- 
cally. The  right  adrenal  contained  two  yellow  nodular  tu- 
mors the  size  of  a  cherry,  and  the  left  was  converted  into  a 
mass  as  big  as  a  fist.  Microscopically  the  right  tumor  con- 
sisted of  round  or  polygonal  epithelial  cells  in  a  network  of 
capillaries;  those  in  the  left  showed  similar  structure,  but  the 
meshes  were  wider  and  more  irregular.  A  few  larger  cells, 
rich  in  chromatin  and  often  multinucleated,  were  also  present. 
The  condition  is  described  as  typical  of  "struma  supraren- 
alis." 

Gallais  ^  has  recently  observed  and  collected  a  number 
of  cases  in  which  tumors  have  given  rise  to  striking  abnor- 
malities in  the  development  of  the  reproductive  organs. 
He  groups  them  together  under  the  title  "genito-adrenal 
syndroma."  One  form  of  this  syndrome  is  characterized 
by  sexual  precocity,  other  forms  being  such  as  are 
described  above.  He  regards  the  cortex  of  the  adrenal 
body  as  essentially  a  "puberty  gland." 

The  subject  has  also  been  discussed  by  Koranyi.^^ 

III.       EVIDENCES  FEOM  COMPARATIVE  ANATOMY  AND 
PHYSIOLOGY 

There  are  other  evidences  of  the  association  between  the 
adrenal  cortex  and  the  sexual  functions. 

Functional  Variations.  Stilling  ^^  in  his  researches 
upon  the  adrenal  body  of  the  rabbit  observed  periodic  vari- 
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ations  in  the  weight  of  these  organs.  There  was  enlarge- 
ment of  the  glands  in  male  rabbits  during  the  breeding 
season.  In  the  same  communication  he  reports  that  the 
peripheral  part  of  the  cortex  in  the  frog  contains  during 
the  summer  certain  peculiar  elements,  the  ''summer  cells'' 
which  atrophy  later  on  during  the  pairing  season.  Patzelt 
and  Kubik  "®  have,  however,  come  to  the  conclusion  that 
Stirling's  summer  cells  are  present  the  whole  year  round 
and  are  independent  of  age,  sex  or  state  of  nutrition. 
These  authors  prefer  to  call  the  cells  in  question  acidophile 
cells  from  their  staining  reactions.  A  curious  point  is 
insisted  upon  by  these  writers.  They  find  that  the  acido- 
phile cells  are  only  present  in  one  species,  viz.,  in  E.  escu- 
lenta.  They  are  entirely  wanting  in  the  adrenal  bodies 
of  the  other  Anura  which  they  investigated,  as  also  from 
the  glands  of  the  Urodela  and  the  Reptilia.  They  note 
also  that  similar  cells  are  found  in  the  parathyroids  of 
mammals  and  in  the  pituitary  gland  throughout  verte- 
brates. 

As  far  back  as  the  year  1806  Meckel  ^°  noted  a  relation- 
ship between  the  adrenal  bodies  and  the  reproductive 
organs. 

Nagel "  in  1836  remarked  that  animals  with  large 
sexual  organs  and  well-developed  reproductive  instincts 
possessed  large  adrenal  bodies,  which  in  birds  and  amphi1> 
ians  became  still  larger  during  the  breeding  season. 
According  to  Glynn  these  statements  have  been  repeated 
quite  recently  by  Aichel.^  Glynn  remarks  that  it  is  highly 
probable  that  a  similar  change  occurs  in  human  beings,  but 
that  there  are  no  recorded  observations  on  this  point.  He 
suggests  that  such  an  enlargement,  if  it  does  take  place, 
may  explain  the  curious  tendency  of  any  hair  or  "down" 
upon  the  face  or  body  of  a  woman  to  increase  in  amount 
during  pregnancy,  first  noted  by  Hogar,  and  confirmed  by 
Halban.^*      In   the  opinion   of  Glynn,   Halban  wrongly 
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explains  this  ^'Hypertrichosis  gravidatis"  by  a  protective 
action  of  the  placenta. 

A  hypertrophy  of  the  adrenal  bodies  during  pregnancy 
was  noted  by  Guieysse  in  the  guinea-pig,  which  enlarge- 
ment chiefly  atfected  the  zona  fasciculata.  According  to 
Schenk  ^°  (quoted  by  Glynn)  these  results  have  been  con- 
firmed by  Ciaccio  and  Da  Costa.  Gottshau  ^^  found  that 
the  adrenal  gland  as  a  whole  measured  less  in  pregnant 
than  in  non-pregnant  animals,  but  that  the  outer  zone  of 
the  cortex  was  increased  at  the  expense  of  the  inner. 

Effect  of  Castration.  Feodossiew  ^  removed  the  ovaries 
from  bitches,  and  found  that  after  a  few  weeks  there  was 
hypertrophy  of  the  adrenal  cortex,  especially  the  zona 
glomerulosa.  Similar  results  were  obtained  by  Raineri,^^ 
but  they  could  not  be  confirmed  by  Dick  and  Curtis  "^  nor 
by  de  Mira.'^ 

Resemhlance  hetiveen  Cortical  Adrenal  Cells  and  Corpus 
Luteum  Cells.  It  has  long  been  noticed  that  there  is  a 
resemblance  between  the  cells  of  the  adrenal  cortex  and 
the  interstitial  elements  of  the  ovary  and  testis  and  those 
of  the  corpus  luteum.  Janosik  ^^  looked  upon  all  these 
cells  as  being  very  closely  related.  Podvissotzky  ^'^  insisted 
specially  on  the  resemblance  between  the  cells  of  the 
adrenal  cortex  and  those  of  the  corpus  luteum.  This  was 
further  emphasized  by  Mulon  ^^  who,  from  observations  on 
guinea-pigs,  goes  so  far  as  to  speak  of  the  corpus  luteum 
of  pregnancy  as  a  temporary  cortical  adrenal  body. 

A  further  discussion  of  some  of  the  above  questions  will 
be  found  in  a  recent  work  by  Gofialous.^^ 

Hormone  Hypothesis.  It  seems  hopeless  at  present  to 
attempt  any  explanation  of  the  precise  manner  or  the 
essential  mechanism  of  the  influence  of  the  adrenal  cortex 
upon  the  reproductive  organs.  It  is  perhaps  most  in 
accordance  with  current  views  to  admit  the  hypothesis 
that  a  certain  hormone,  or  certain  hormones  are  secreted 
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by  the  adrenal  cortex  which  are  passed  into  the  blood 
stream  and  so  reach  and  exert  their  action  upon  the  repro- 
ductive organs.  It  has  been  suggested  that  the  adrenal 
body  may  act  through  the  mediation  of  the  pituitary,  but 
so  far  as  I  am  aware,  no  changes  in  the  latter  organ  have 
been  observed  in  any  of  the  cases  referred  to  above. 

Much  has  been  written  and  many  hypotheses  have  been 
put  forward  on  the  subject  of  the  relationships  between 
the  various  organs  furnishing  an  internal  secretion.  Much 
of  this  is  purely  hypothetical,  and  a  great  deal  remains  to 
be  discovered  before  we  can  formulate  any  general  state- 
ments. 

It  is  possible  that  the  simpler  physiological  conception 
of  underaction  or  overaction  respectively  of  the  various 
ductless  glands,  now  used  to  account  for  the  various  path- 
ological states,  may  have  to  be  supplemented  or  super- 
ceded by  a  consideration  of  modified  or  deranged  function. 

IV.       FEEDING   EXPERIMENTS 

During  the  present  year  an  attempt  has  been  made  to 
investigate  the  relations  between  the  adrenal  bodies  and 
the  reproductive  organs  by  studying  the  effects  of  feeding 
animals  with  the  adrenal  bodies  or  preparations  made  from 
them. 

Immediate  Effects.  Some  years  ago  the  present  writer 
failed  to  observe  any  immediate  physiological  effect  upon 
dogs,  cats  and  rabbits,  after  feeding  with  the  adrenal 
bodies  of  sheep;  just  as  the  administration  of  large  doses 
of  extracts  (in  some  cases  made  from  the  nieilulla  only) 
failed  to  produce  any  noticeable  rise  in  the  blood-pressure 
in  the  human  subject  (Vincent").  D'Amato "  has  also 
shown  that  very  large  doses  do  not  increase  pressure, 
although  they  may  cause  arterial  degeneration.  Griiii- 
baum,^^  however,  states  that  adrenal  extract  although  it 
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ordinarily  fails  to  produce  elevation  of  blood-pressure, 
when  administered  by  the  mouth,  will  bring  about  this 
effect  in  cases  of  Addison's  disease. 

Effects  of  Cotitinued  Feeding.  But  the  experiments 
about  to  be  described  are  of  a  different  character.  They 
involve  the  administration  of  comparatively  small  doses  of 
gland  substance  over  a  long  period,  in  order  to  test  the 
effect  upon  the  growth  of  the  body  as  a  whole,  and  the 
reproductive  organs  in  particular.  E.  G.  and  A.  D.  Hos- 
kins  ^"  have  carried  out  a  series  of  experiments  on  white 
rats  in  which  certain  of  the  young  animals  were  fed  with 
desiccated  adrenal  gland  (Parke,  Davis  &  Co.)  while  cer- 
tain others  were  kept  as  controls.  Forty-five  rats  were 
fed  with  adrenal  body  for  varying  periods  of  from  two  to 
nine  weeks.  Twenty-six  animals  from  the  same  litters 
were  kept  as  controls.  The  rate  of  growth  and  the  weights 
of  various  glands  were  determined  in  each  series.  No 
differences  between  the  two  series  could  be  detected  in  the 
case  of  the  kidneys,  heart,  pituitary  body,  thyroid,  thymus 
or  adrenal  bodies.  The  spleens  of  the  experimental  series 
were  somewhat  smaller  than  those  of  the  controls,  but 
highly  variable  in  size.  The  ovaries  in  the  few  cases 
studied  were  larger  in  the  experimental  series.  The  testes 
(twenty-six  experimental,  thirteen  control)  showed  hyper- 
trophy. These  results  are  in  confirmation  of  the  clinical 
evidence  above  stated,  and  indicate  that  the  adrenal  bodies 
exercise  a  stimulating  effect  on  the  growth  of  the  testes  in 
young  animals. 

The  authors  of  the  communication  just  referred  to  dis- 
cuss the  question  as  to  what  constituent  of  the  gland  the 
testicular  hypertrophy  is  due  to.  They  conclude  that  it  is 
in  all  probability  to  be  ascribed  to  the  cortical  portion. 
But  it  is  obvious  that  the  experiments  would  be  more  satis- 
factory as  regards  this  point,  if  the  cortex  only  were 
employed  for  the  feeding.    A  series  of  experiments  of  this 
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type  are  now  being  carried  out  in  my  laboratory.  A  fur- 
ther criticism  of  the  experiments  above  described  seems 
justified  from  the  fact  that  desiccated  gland  was  used.  I 
believe  that  the  material  is  "degreased"  before  it  is  "desic- 
cated," and  the  former  process  would  be  likely  to  remove 
many  "lipoids/'  some  of  which  might  be  among  the  physio- 
logically active  substances.  In  our  experiments,  therefore, 
we  are  using  fresh  cortex  only,  in  order  to  eliminate  these 
sources  of  error.  We  are  further  extending  the  investiga- 
tion to  chicks,  as  was  suggested  by  Hoskins. 

SUMMAKY 

1.  What  we  call  the  adrenal  body  represents  the  ana- 
tomical association  of  two  elements,  each  of  which  is 
derived  from  a  separate  and  independent  system.  The 
adrenal  proper,  or  "cortex"  is  part  of  the  "cortical"  or 
"interrenal"  system.  The  medulla  is  simply  an  accumula- 
tion of  chromaphil  cells  of  the  same  nature  histologically, 
chemically  and  pharmacodyuamically,  as  similar  masses 
of  cells  in  other  parts  of  the  body. 

2.  There  is  no  clear  evidence  that  these  two  systems  are 
functionally  related. 

3.  The  adrenal  medulla  (as  well  as  the  chromaphil 
tissue  generally)  is  developed  from  the  sympathetic  nerv- 
ous system.  Its  duty  seems  to  be  to  facilitate  the  functions 
of  this  system  in  certain  physiological  emergencies. 

4.  The  adrenal  cortex  (as  well  as  the  "accessory  cortical 
adrenals")  is  developed  from  the  germ  epithelium,  and  the 
evidence  is  now  strongly  in  favor  of  the  view  that  it  has 
certain  important  functions  in  connection  with  the  devel- 
opment and  growth  of  the  sex  organs. 

5.  There  is  a  considerable  amount  of  clinical  evidence 
that  tumors  of  the  adrenal  cortex  are  frequently  associ- 
ated with  sex  abnormalities. 
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6.  The  clinical  evidence  also  favors  the  view  that  when 
cortical  tumors  occur  in  the  female,  an  accentuation  of 
male  secondary  sexual  characteristics  develops,  and  simul- 
taneously a  hypoplastic  condition  of  the  internal  genera- 
tive organs  supervenes. 

7.  Additional  evidence  as  to  a  connection  between 
adrenal  cortex  and  the  sexual  organs  is  furnished  by  the 
enlargement  of  the  cortex  during  breeding  and  pregnancy. 

8.  Feeding  young  animals  with  adrenal  gland  substance 
seems  to  stimulate  the  gTowth  of  the  testes. 

9.  It  is  possible  that  a  final  solution  of  the  problem  will 
only  be  arrived  at  when  the  more  general  problem  of  the 
relationships  between  the  ductless  glands  shall  have  been 
solved. 
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THE  EELATIOX  OF  THE  OVAEY  TO  THE 

UTERUS  a:n^d  mammary  GLAXD  EROM 

THE  EXPERIMEXTAL  ASPECT 


By  Leo  Loeb,  M.  D. 
St.  Louis,  Mo. 


We  shall  consider  (1)  the  effects  exerted  on  the  uterus 
and  the  mammary  gland  by  the  ovary  as  a  whole,  and  (2) 
we  shall  further  seek  as  far  as  possible  to  refer  to  indi- 
vidual structures  within  the  ovary  the  various  functions 
exercised  by  this  organ.  It  will  therefore  first  be  necessary 
to  describe  and  analyze  certain  cyclic  processes  within  the 
ovary  itself  inasmuch  as  its  function  varies  at  different 
periods  in  accordance  with  its  cyclic  changes. 

First,  we  shall  discuss  the  various  structures  found  in 
the  ovary  and  then  proceed  to  a  description  and  an  analysis 
of  the  mechanism  governing  cyclic  changes  in  the  ovary. 
Further,  we  shall  discuss  the  significance  of  the  effect 
exerted  by  the  ovaries  upon  the  cyclic  changes  in  the  uterus 
and  in  the  mammary  gland  and  as  a  phase  in  these  effects 
we  shall  especially  consider  the  relation  of  ovary  to  uterus 
and  mammary  gland  during  pregnancy.  This  will  be  fol- 
lowed by  a  consideration  of  the  influence  of  the  ovaries  on 
the  full  development  of  uterus  and  mammary  gland  during 
puberty  and  on  the  ultimate  atrophy  of  these  organs. 
Lastly  we  shall  refer  to  the  influence  of  the  ovaries  on  the 
development  of  cancer  of  the  mammary  gland.     In  this 
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brief  report  it  will  hardly  be  possible  to  do  much  more 
than  summarize  the  principal  results  obtained  in  experi- 
mental research. 


I.       CONSTITUENTS    OF    THE    OVARY 

1.  The  Follicle.  The  follicle  with  the  ovum  is  the 
most  important  constituent  of  the  ovary.  Secondarily,  it 
gives  origin  to  two  new  structures,  the  corpus  luteum  and 
the  so-called  interstitial  gland.  After  the  rupture  of  the 
mature  follicle  the  granulosa  becomes  transformed  into  the 
cells  of  the  corpus  luteum.  "We  cannot  wholly  exclude  the 
possibility  that  some  enlarged  theca  interna  cells  form  the 
periphery  of  the  corpus  luteum.  In  some  species  the 
corpus  luteum  cells  multiply  mitotically,  in  others  the 
large  size  of  the  corpus  luteum  is  merely  due  to  an  increase 
in  size  of  the  granulosa  cells.^ 

2.  Follicle  Atresia.  Only  a  very  small  number  of 
follicles  mature  and  give  rise  to  corpora  lutea.  The 
majority  degenerate,  "become  atretic"  before  maturity, 
but  usually  only  after  they  have  reached  a  considerable 
size.  This  degeneration  of  the  follicles  usually  begins  in 
certain  species  at  a  time,  when  the  ova  are  still  alive  and 
active,  and  this  atresia  is  therefore  not,  as  has  been  main- 
tained by  Robert  Meyer,"  the  result  of  a  primary  degen- 
eration of  the  ovum.  During  this  process  of  atresia  the 
theca  interna  cells  enlarge  in  some  species  of  animals, 
become  epithelioid,  gland-like  in  appearance  and  remain 
preserved  in  such  a  state  for  a  considerable  period  of  time ; 
such  is  the  case  in  the  rabbit.^  In  other  species,  however, 
the  theca  interna  cells  remain  small  and  have  only  a  rela- 
tively short  existence  after  the  atresia  of  the  follicles  has 
set  in;  this  latter  condition  we  find  for  instance  in  the 
guinea-pig  *  and  in  woman  in  the  absence  of  pregnancy.* 
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3.  Interstitial  Gla?jd.  In  the  giiinea-pig  where  the 
theca  interna  cells  of  atretic  follicles  are  not  in  the  least 
gland-like  and  have  only  a  transitory  existence,  it  is  not 
permissible  to  speak  of  the  existence  of  an  interstitial 
gland.  There  is  a  certain  lack  of  clearness  in  the  defini- 
tion of  the  interstitial  gland  of  the  ovary,  certain  authors 
considering  the  presence  of  fat-like  substances  in  atretic 
follicles  as  a  sufficient  characteristic.  Such  substances, 
however,  are  found  in  the  granulosa  and  theca  interna 
cells  of  non-degenerating  as  well  as  in  theca  interna  cells 
of  atretic  follicles.  Intracellular  fat  globules  appear  also, 
under  certain  conditions,  in  many  varieties  of  other  cells; 
therefore  we  usually  do  not  consider  such  cells  as  gland 
cells.  The  size  and  shape  of  the  cells  and  their  intimate 
relationship  to  capillaries  are  the  features  most  character- 
istic of  the  so-called  interstitial  gland  of  the  ovary. 

It  has  been  suggested  by  Ancel  and  Bouin  *  that  in  those 
animals  in  which  periodic  corpora  lutea  form,  no  interstitial 
gland  exists ;  that  it  is  present  only  in  those  animals  in  which 
a  spontaneous  ovulation  does  not  take  place.  Bouin  and 
Ancel  cite  the  rabbit  as  well  as  the  guinea-pig  as  animals 
possessing  an  interstitial  gland.  However,  there  is  no  doubt 
that  in  the  guinea-pig  a  spontaneous  ovulation  takes  place  at 
regular  periods,  while  in  the  rabbit  it  usually  does  not  take 
place  if  copulation  is  prevented.  This  seems  contradictory  to 
the  suggestion  made  by  these  authors,  if  we  accept  their  state- 
ment that  the  guinea-pig  possesses  an  interstitial  gland.  If, 
on  the  other  hand,  we  define  the  term  "interstitial  gland"  as 
suggested  above,  then  the  rabbit,  but  not  the  guinea-pig 
possesses  an  interstitial  gland.  The  hypothesis  of  these  two 
authors  might  therefore  still  hold  good.  It  is  readily  con- 
ceivable, considering  the  large  space  required  by  the  periodic 
corpora  lutea,  that  such  relationship  between  the  presence  of 
interstitial  gland  and  the  absence  of  spontaneous  ovulation 
should  exist;  considering  furthermore  the  fact  that  at  the 
time  of  ovulation  all  of  the  medium  sized  and  large  follicles 
degenerate  at  least  in  certain  of  the  species  with  spontaneous 
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ovulation.  Thus  at  short  intervals  of  time  a  large  aggregation 
of  new  atretic  follicles  is  created,  which  in  turn  necessitates 
the  disappearance  of  an  equal  number  of  somewhat  older 
atretic  follicles.  Under  those  conditions  it  is  clear  that  the 
regular  recurrence  of  spontaneous  ovulation  and  the  existence 
of  a  typical  interstitial  gland  must  necessarily  be  mutually 
exclusive.  While  some  considerations  thus  make  plausible  the 
hypothesis  of  Bouin  and  Ancel,  this  relationship  requires 
further  investigation. 

4.  Ovarian  Paethogenesis.  There  exists  another 
element  in  a  certain  number  of  ovaries  which  deserves  spe- 
cial mention.  In  a  considerable  number  of  guinea-pigs 
we  discovered  a  relatively  far-going  development  of  the 
ovum,  which  leads  to  the  formation  of  the  embryonal  pla- 
centa and  in  some  cases  to  the  development  of  early  stages 
of  the  embryo  proper  (formation  of  the  anlage  of  the  cen- 
tral nervous  system)  within  the  follicle.^  Ultimately 
these  structures  perish,  but  it  is  important  to  know  that 
parthenogenetically  developing  embryonal  structures 
occur  in  certain  ovaries,  if  we  wish  to  trace  to  their  source 
the  various  functions  exercised  by  the  ovaries.  In  addi- 
tion we  find  medullary  canals  or  cell  rows  which  are  of 
extraneous  origin  and  unite  only  secondarily  with  the 
ovary.  As  far  as  we  know  no  definite  function  can  be 
attributed  to  them. 


II.   CYCLICAL  changes  OCCUERING  IN  THE  OVARIES 

In  the  ovaries  of  some  species  well  defined  cyclic  changes 
occur.*  They  are  not  equally  present  in  all  species.  In 
the  guinea-pig  just  prior  to  ovulation  a  simultaneous, 
sudden  degeneration  of  all  but  the  smallest  follicles  sets  in, 
while  in  other  species  the  cyclic  ovulation  seems  merely  to 
lead  to  the  formation  of  periodic  corpora  lutea  without  a 
concomitant  revolutionary  change  in  the  condition  of  the 


176  OVARY,    UTERUS,   MAMMARY  GLAND 

follicles.  In  still  others,  as  in  the  rabbit,  such  regular 
cyclic  changes  are  dependent  on  the  occurrence  of  copula- 
tion and  subsequent  pregnancy.  After  completion  of 
pregnancy  the  animal  is  accessible  to  a  new  copulation 
and  a  new  pregnancy  occurs.  In  this  latter  class  of  ani- 
mals spontaneous  ovulation  without  a  preceding  copula- 
tion does  not  usually  take  place.  Again  in  other  species 
copulation  and  pregTiancy  are  limited  to  certain  seasons. 

1.  OvuLATiox.  The  initiation  of  the  cyclic  changes  in 
the  ovary  as  well  as  the  development  of  the  corpus  luteum 
depend  on  ovulation.  Ovulation  is  probably  preceded  by 
marked  changes  of  the  circulatory  conditions  in  the  ovary, 
which  lead  to  atresia  of  follicles.  In  one  case,  however, 
we  apparently  succeeded  in  producing  corpora  lutea 
experimentally  without  the  occurrence  of  a  spontaneous 
ovulation  and  the  concomitant  degeneration  of  follicles,  by 
cutting  into  a  mature  follicle  in  the  guinea-pig.^  In  the 
rabbit  such  an  experimental  production  of  corpora  lutea 
can  be  more  readily  accomplished  according  to  the  findings 
of  Ancel  and  Bouin,^°  and  of  Regaud  and  Dubreuil.^^ 

A.  Mechanisms  REGrLATiNG  Ovulations'.  If  we  wish, 
therefore,  to  obtain  an  understanding  of  the  cyclic  changes 
in  the  ovary  and  of  the  consecutive  cyclic  changes  in  the 
uterus  and  mammary  gland,  we  must  analyze  the  condi- 
tions that  lead  to  ovulation.  We  are  now  in  a  position  to 
give  an  analysis  of  this  process,  which,  while  not  yet  com- 
plete in  every  particular,  at  least  defines  its  principal  fac- 
tors. 

(a.)  Retardation  of  ovulation  by  corpus  luteum.  The 
essential  factor  in  this  process  is  the  existence  within  the 
ovary  of  a  self -regulating  mechanism.  The  corpus  luteum, 
itself  the  result  of  an  ovulation,  provides  a  mechanism 
preventing  ovulation  and  therefore  the  production  of  new 
corpora  lutea.  The  mechanism  is  automatic  comparable 
to  that  regulating  respiration. 
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Several  writers  such  as  Beard/"  Prenant/^  Sandes  ^* 
and  Skrobanski  ^"  have  expressed  hjpotheticallj  the  view 
that  the  corpus  luteum  might  prevent  ovulation.  Xone  of 
them  attempted  to  give  a  proof  of  this  suggestion  and  the 
majority  of  all  investigators  rejected  it.  Experiments  on 
a  large  scale  which  the  writer  carried  out  without  the 
knowledge  of  the  writings  of  the  previous  authors,  how- 
ever, proved  without  doubt  that  the  corpus  luteum  actu- 
ally possesses  such  an  influence.^® 

(6.)  Acceleration  by  removal  of  corpus  luteum.  If  at 
an  early  period  of  the  sexual  cycle  we  cut  out  all  the  cor- 
pora lutea,  the  next  ovulation  is  much  accelerated  and 
the  sexual  period  shortened.  The^e  experimental  findings 
were  recently  confirmed  by  Raymond  Pearl  and  Surface.^^ 
They  showed  that  injections  of  corpus  luteum  extract  into 
fowl  delayed  or  prevented  ovulation;  the  number  of  eggs 
laid  was  considerably  diminished  in  the  injected  animals. 
We  carried  out  a  few  similar  experiments  on  guinea-pigs. 
While  in  some  injected  guinea-pigs  ovulation  was  appar- 
ently delayed,  in  others  it  took  place  at  the  expected  term 
despite  the  fact  that  these  animals  had  repeatedly  received 
large  doses  of  lutein.^^  We  may  therefore  conclude  that 
injections  of  lutein  extract  cannot  wholly  take  the  place  of 
the  living  corpus  luteum.  Whether  or  not  they  can  do  so 
partially  in  mammals,  I  am  not  prepared  to  say  on  the 
evidence  at  hand. 

The  acceleration  of  ovulation  produced  through  extir- 
pation of  the  corpora  lutea  is  limited;  the  next  ovulation 
has  to  await  the  maturation  of  follicles.  Without  the 
presence  of  mature  follicles  a  new  ovulation  cannot  take 
place  even  in  the  absence  of  corpora  lutea. 

(c.)  Copulation.  There  is  a  third  set  of  accessory  fac- 
tors of  significance  in  the  occurrence  of  ovulation,  chief 
among  which  is  copulation.  The  importance  of  this  factor 
varies  considerably  in  different  species  of  animals.    In  the 
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guinea-pig  it  has  at  best  only  a  slight  significance,  on  the 
other  hand,  it  is  very  important  in  the  rabbit,  where  usu- 
ally, despite  the  presence  of  the  first  two  factors,  ovulation 
does  not  take  place  without  a  preceding  copulation. ^° 

(d.)  Retardation  hy  deciduomata.  There  is  no  doubt 
that  the  presence  of  an  experimentally  produced  deciduoma 
in  the  uterus  (or  its  equivalent  during  pregnancy  the 
maternal  placenta — vide  infra)  as  long  as  it  is  growing 
or  at  least  living,  has  a  certain  delaying  effect  on  ovula- 
tion.^" This  effect,  however,  is  only  present  provided  the 
corpora  lutea  have  not  previously  been  extirpated.  If  this 
has  been  done  the  premature  ovulation  occurs,  even  in  the 
presence  of  a  well  developed  deciduoma  '^  and,  as  we  shall 
shortly  see,  of  a  maternal  placenta. 

We  must  therefore  assume  that  the  deciduoma  either 
acts  by  prolonging  the  functioning  of  the  corpus  luteum 
and  thus  indirectly  preventing  copulation,  or  that  we  have 
to  deal  with  the  summation  of  the  effect  of  corpora  lutea 
and  deciduoma  under  conditions  in  which  either  alone 
would  be  too  weak  to  prevent  ovulation. 

But  this  delay  is  only  temporary;  sooner  or  later  the 
ovulation  takes  place  notwithstanding  the  presence  of  a 
deciduoma.  Whether  or  not  in  such  cases  ovulation  has 
to  be  preceded  by  the  death  of  the  greater  part  of  the 
deciduoma  is  at  present  still  an  open  question.  It  seems, 
however,  that  extirpation  of  the  whole  or  of  the  greater 
part  of  the  uterus  even  without  the  presence  of  deciduoma, 
may  lead  to  a  prolongation  of  the  life  of  the  corpus  luteum 
and  a  delay  in  ovulation.^^  Here  also  further  investiga- 
tions are  necessary.  Extirpation  of  the  greater  part  of  the 
thyroid  on  the  other  hand,  need  not  be  followed  by  a  delay 
in  ovulation  in  the  guinea-pig.^° 

(e.)  Prolonged  retardation  hy  corpvs  lutewm,  of  preg- 
nancy. During  pregnancy  the  corpus  luteum  persists — 
at   least   in   the   guinea-pig — and   therefore  no   ovulation 
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takes  place  during  pregnancy.  There  is  at  present  no 
species  of  animals  known  where  ovulation  occurs  during 
pregnancy.  If  we  extirpate  the  corpora  lutea  of  a  preg- 
nant guinea-pig,  however,  at  the  time  when  such  an  inter- 
ference does  not  necessarily  lead  to  an  interruption  of 
pregnancy,  a  new  ovulation  occurs  in  the  pregnant  animal 
just  as  early  as  in  a  non-pregnant  animal  under  the  same 
conditions.  Such  an  ovulation  during  pregnancy  may  take 
place  without  leading  to  abortion.  It  is  therefore  essen- 
tially the  function  of  the  corpus  luteum  which  prevents  a 
new  ovulation  during  pregnancy  and  not  the  direct  action 
of  the  embryo.  It  is  possible  that  in  certain  species  sec- 
ondary factors  active  during  pregnancy  are  added  to  the 
influence  of  the  corpus  luteum.  This  we  would  have  tx3 
assume,  if  in  some  species  the  corpora  lutea  should  be 
found  entirely  absent  during  the  second  part  of  pregnancy. 

It  would  be  of  great  interest  to  discover  the  factor  respon- 
sible for  the  prolonged  life  of  the  corpus  luteum  during  preg- 
nancy. We  suggested  formerly  the  possibility  that  the  embryo 
has  such  a  function;  however,  a  more  recent  observation 
makes  the  correctness  of  this  hypothesis  doubtful.  In  an 
early  stage  of  an  extra-uterine  pregnancy  experimentally  pro- 
duced we  observed  degeneration  of  the  corpora  lutea  and  sub- 
sequent new  ovulation  notwithstandins:  the  presence  of  a  liv- 
ing embryo  of  autochthonous  origin.-^  Furthermore,  inter- 
esting experiments  of  R.  T.  Frank,  who  found  that  implanta- 
tion of  fetal  structures  into  rats,  wliich  led  to  tlie  production 
of  teratomata,  did  not  prevent  degeneration  of  corpora  lutea, 
point  to  the  same  conclusion.^-  It  is  therefore  in  all  proba- 
bility not  the  direct  influence  of  the  embryo  which  prolongs 
the  life  of  the  corpora  lutea  and  prevents  ovulation  during 
pregnancy.  We  stated  above  that  in  cases  in  which  growing 
deciduomata  were  present  in  the  uterus,  ovulation  was  delayed 
and  apparently  the  life  of  the  corpora  lutea  prolonged.  It 
is  therefore  possible  that  the  maternal  placenta  plays  an  active 
role  in  preserving  the  life  of  the  corpora  lutea.  Whether 
this  effect  is  direct  or  indirect,  perhaps  by  influencing  of  cir- 
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culatory  conditions  in  uterus  and  ovaries,  is  as  yet  uncertain. 
AYe  may  consider  it  as  very  probable  that  the  same  factors 
which  prolong  the  life  of  the  corpus  luteum  during  preg- 
nancy, are  also  responsible  for  the  greater  development  of  the 
theca  interna  -^  and  for  the  development  of  decidua-like  cells 
in  the  cortex  of  the  ovary  and  occasionally  elsewhere  in 
adjoining  organs  in  woman. 

(/.)  Mode  of  action  of  corpus  luteum.  After  we  had 
established  the  significance  of  the  corpus  luteum  for  ovu- 
lation, two  questions  had  still  to  be  decided.  1.  Is  the 
effect  of  the  corpus  luteum  in  preventing  ovulation  a 
merely  mechanical  one  or  is  it  due  to  more  complex  action? 
2.  Does  the  corpus  luteum  prevent  ovulation  by  interfer- 
ing with  the  maturation  of  follicles  or  by  preventing  the 
rupture  of  the  follicle  ? 

As  to  the  first  question  we  could  show  that  the  effect 
of  the  corpus  luteum  is  not  a  mechanical  one.  Extirpa- 
tion of  other  parts  of  the  ovary  are  without  effect.  Extir- 
pation of  the  corpus  luteum  in  one  ovary  affects  ovulation 
in  the  other  ovary.  Inasmuch  as  the  presence  of  sensory 
nerves  in  rapidly  developing  corpora  lutea  at  early  stages 
of  development  is  improbable,  we  have  to  assume  that  the 
action  of  the  corpus  luteum  is  a  chemical  one.  A  sub- 
stance secreted  by  the  corpus  luteum  affects  the  follicles 
either  directly  or  indirectly  through  influence  upon  the 
vasomotor  nerves  in  the  ovary. 

As  to  the  second  question,  we  can  state  that  in  the 
guinea-pig  and  rabbit  the  corpus  luteum  merely  prevents 
ovulation,  and  not  the  maturation  of  follicles  which  takes 
place  in  a  normal  manner."*  Possibly  the  same  factor 
which  prevents  ovulation  may,  in  other  species,  as  for 
instance  in  man,  have  the  additional  power  of  preventing 
the  full  development  of  the  follicles.  At  least  it  seems 
that  in  man  and  certain  other  species  a  full  development 
of  follicles  does  not  take  place  during  pregnancy.^^    If  the 
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finding  of  Stratz,  who  states  that  in  Tiipaja  and  some 
related  animals  well  developed  corpora  lutea  are  absent 
during  the  latter  j^art  of  pregnancy,  is  correct,  then  we 
would  have  to  assume  that  some  other  factor  rather  than 
the  corpus  luteum  prevents  the  full  development  of 
follicles,  an  interpretation  which  would  harmonize  well 
with  the  fact  that  in  certain  species  follicles  become  mature 
during  pregnancy."* 

(g.)  Action  of  interstitial  gland.  We  mentioned  above 
that  Ancel  and  Bouin  ^  assume  that  the  occurrence  of 
periodic  corpora  lutea  and  of  interstitial  gland  are  mutu- 
ally exclusive;  this  would  imply  that  animals  with  an 
interstitial  gland  do  not  ovulate  spontaneously.  We  found 
that  in  animals  with  periodic  corpora  lutea  (guinea-pig), 
the  presence  of  corpora  lut^a  leads  to  an  inhibition  of  ovu- 
lation. Now,  if  it  should  prove  correct  that  animals  pos- 
sessing an  interstitial  gland  do  not  ovulate  spontaneously, 
we  may  suggest  that  possibly  the  so-called  interstitial 
gland  is  the  structure  responsible  for  this  inhibition,  that 
it  increases  the  tonus  of  those  mechanisms  which  oppose 
ovulation ;  therefore  additional  factors,  as  copulation,  must 
come  into  play  in  order  to  overcome  the  greater  strength 
of  the  inhibitive  factors.  At  present  we  can  regard  such 
a  statement  merely  as  a  hypothesis  which  may,  however, 
deserve  consideration. 

III.   RELATION  OF  OVARIAN  TO  UTERINE  CYCLE 

After  this  analysis  of  the  self-regulating  mechanisms 
within  the  ovary  and  especially  of  the  role  of  the  corpus 
luteum  in  this  mechanism,  and  of  the  factors  underlying 
ovulation,  we  shall  next  consider  the  relation  between  ova- 
rian and  uterine  cycles. 

The  anatomist,  Born,  expressed,  hypothetically,  the 
view  that  it  is  the  function  of  the  corpus  luteum  to  make 
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possible  the  nidation  of  the  ovum  in  the  uterine  mucosa 
and  to  insure  the  development  of  the  embryo.  L.  Fraen- 
kel ""  put  Born's  hypothesis  to  an  experimental  test  on  rab- 
bits that  had  copulated,  by  inquiring  into  the  effects  of 
castration  and  of  burning  out  of  the  corpora  lutea  on  the 
course  of  pregnancy.  He  came  to  the  conclusion  that 
castration  as  well  as  burning  of  the  corpora  lutea  in  the 
first  half  of  pregnancy  led  to  retrogression  of  pregnancy 
and  to  abortion.  The  number  of  the  experiments  on  which 
he  based  his  conclusion  was,  however,  relatively  small; 
furthermore,  pregnancy  is  readily  influenced  by  other 
operative  and  experimental  procedures;  and  therefore  in 
the  years  following  FraenkePs  publication,  his  conclu- 
sions, as  far  as  they  concerned  the  effect  of  the  corpora 
lutea  on  pregnancy,  were  not  accepted  by  many,  perhaps 
not  by  the  majority  of  gynecologists,  while  the  effect  of 
ovariectomy  was  conceded  if  not  by  all,  at  least  by  the 
larger  number  of  investigators.  It  was  only  several  years 
after  the  significance  of  the  corpus  luteum  for  the  uterine 
cycle  and  for  the  development  of  the  maternal  placenta  had 
been  established  by  safer  methods  ^®  that  Fraenkel  in 
another  publication  published  the  results  of  a  larger  num- 
ber of  experiments  which  showed  that  after  removal  of  the 
corpora  lutea  pregnancy  is  interrupted  in  a  much  greater 
number  of  cases  than  after  other  experimental  interfer- 
ences.^^ 

But  even  granted  that  the  extirpation  of  corpora  lutea 
during  the  first  half  of  pregnancy  interferes  with  the 
progress  of  pregnancy,  such  a  conclusion  would  not  give 
us  any  insight  into  the  manner  in  which  the  corpus  luteum 
affects  the  uterine  mucosa.  On  this  basis  any  explanation 
would  be  purely  hypothetical.  As  a  matter  of  fact 
Fraenkel  did  not  express  clearly  his  views  as  to  the  manner 
in  which  the  corpus  luteum  acted  on  the  uterine  mucosa. 
He  speaks  of  a  softening,  trophic,  hyperaemising  influ- 


LEO  WEB  183 

ence  of  the  corpus  liiteum  on  the  mucosa  which  makes 
it  suitable  for  the  nidation  and  development  of  the  ovum. 
He  disclaims  the  belief  that  the  corpus  luteum  has  neces- 
sarily anything  to  do  with  the  development  of  the  maternal 
placenta."' 

The  experimental  method  used  by  Fraenkel  was  not 
suited  to  throw  light  on  the  influence  exerted  by  the  corpus 
luteum  on  the  uterus.  This  influence  could  be  elucidated 
only  in  experiments  in  which  the  changes  in  the  uterus 
could  be  studied  directly  without  the  interference  of  a  fer- 
tilized ovum.  It  was  therefore  necessary  to  exclude  preg- 
nancy. This  we  accomplished  either  by  ligation  of  the 
Fallopian  tubes  soon  after  copulation,  or  by  using  guinea- 
pigs  (females  kept  separated  from  males)  in  which  heat 
had  been  observed.^®  In  the  normal  guinea-pig  a  sponta- 
neous ovulation  takes  place  at  the  time  of  heat  in  almost 
all  cases.  The  same  principle  was  later  applied  by  Bouin 
and  Ancel  in  a  somewhat  modified  form ;  ^*  these  investi- 
gators prevented  pregnancy  and  determined  ovulation  by 
copulating  female  rabbits  with  a  male  whose  vasa  defer- 
entia  had  been  previously  ligatured.  We  succeeded  fur- 
thermore in  substituting  ordinary  foreign  bodies  and  other 
mechanical  stimuli  for  the  action  of  the  ovum  and  thus  we 
were  able  to  analyze  the  factors  that  regulate  the  cyclic 
changes  in  the  uterus  and  the  development  of  the  maternal 
placenta.  Some  of  the  principal  conclusions  ""  to  which 
these  investigations  led  us  may  be  stated  as  follows : 

1.  Factors  Regulating  the  Production  of  jMater- 
NAL  Placenta. 

A.  Mode  of  Production.  If  we  apply  certain  well 
defined  mechanical  stimuli  to  a  uterine  mucosa  which  has 
been  previously  sensitized  by  the  internal  secretion  of  the 
corpus  luteum,  a  maternal  placenta  is  produced  at  the 
place  of  stimulation.  The  mechanical  stimulus  takes  the 
place  of  the  ovum.     Without  the  presence  of  a  mechanical 
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stimulus  the  uterine  mucosa  undergoes  slight  decidual 
changes  under  the  influence  of  a  substance  secreted  by  the 
corpus  luteum.  We  may  assume  that  in  the  latter  case  the 
stimuli  present  in  normal  life  and  acting  on  a  sensitized 
uterus  produce  these  proliferative  changes. 

After  the  foregoing  facts  had  been  established  by  the 
writer,  Ancel  and  Bouin  "^  in  the  case  of  the  rabbit,  and 
ourselves  ^^  in  the  case  of  the  guinea-pig,  studied  in  detail 
the  parellelism  between  the  development  of  the  corpus 
luteum  and  the  cyclic  changes  in  the  uterine  mucosa.  The 
experimental  production  of  the  maternal  placenta  has 
been  accomplished  by  ourselves  and  subsequently  by 
Bouin  and  Ancel,  Biedl  and  others,  in  the  case  of  the  rab- 
bit and  guinea-pig,  and  by  R.  T.  Frank  ^"  in  the  case  of 
the  rat. 

It  is  possible  to  produce  experimentally  a  much  larger 
quantity  of  maternal  placenta  than  is  ever  produced  in 
life.  In  this  as  in  other  cases  there  is  present  a  margin  of 
reserve  force  which  is  not  called  upon  in  the  actual  condi- 
tions of  life. 

B.  VAEiATioisrs  IX  Response  to  the  SE^"SITIZIXG  Sub- 
stance, (a.)  Quantitative.  Certain  relations  exist 
between  the  quantity  of  the  chemical  substance  given  off 
by  the  corpus  luteum  and  the  response  obtained  by  a 
mechanical  stimulus.  The  mechanical  (in  the  case  of  the 
maternal  placenta)  or  the  metabolic  stimulus  (in  the  case 
of  the  ordinary  cyclic  decidual  changes)  elicits  a  response 
in  the  form  of  growth  processes  of  the  uterine  mucosa  only 
after  the  latter  has  received  a  certain  quantity  of  this  sub- 
stance and  has  thus  been  sensitized.  If  the  mechanical 
stimulus  is  applied  at  the  time  at  which  the  corpus  luteum 
is  beginning  to  secrete,  no  growth  reaction,  or  only  a  trace, 
is  obtained.  On  the  other  hand,  after  the  substance  has 
fully  sensitized  the  uterine  wall,  the  secretion  of  the  sub- 
stance continues  for  a  few  more  days  and  increases  the 
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growth  reaction  which  has  now  reached  its  maximum 
development.  By  experiments  in  which  the  uterus  is  trans- 
planted at  various  periods  of  sensitization  the  curve  of 
sensitization  can  be  established  and  furthermore  it  can  be 
proved  that  the  secretion  of  the  substance  continues  for 
some  time  after  the  mechanical  stimulus  has  been  applied 
if  the  optimum  time  has  been  selected.  The  egg  fixes 
itself  in  the  uterine  mucosa  at  approximately  the  time 
when  the  maximum  sensitization  of  the  mucosa  has  been 
obtained. 

(6.)  Non-specificity  of  sensitization.  The  sensitizing 
substance  is  not  individual — specific;  the  substance  of  one 
individual  is  able  to  call  forth  growth  processes  in  the 
sensitized  ut€rus  of  a  diiierent  individual  of  the  same 
species.  But  certain  other  substances  (homoiotoxins)  in 
the  second  individual  cause  the  reaction  in  the  strange 
organism  to  be  less  marked  than  in  the  organism  to  which 
it  belonged. 

(c.)  Specificity  of  deciduomata.  The  sensitizing  sub- 
stance produces  in  each  species  specific  growth  reactions, 
which  differ  from  those  produced  in  other  species.  The 
structure  of  the  experimental  deciduomata  in  a  given 
species  corresponds  to  the  normal  structure  of  the  maternal 
placenta  during  pregnancy.  It  is  probably  this  unlikeness 
in  the  structure  of  the  placenta  in  various  species  (depend- 
ent upon  quantitative  differences  in  the  cell  proliferation 
of  various  tissues  and  on  differences  in  the  period  at  which 
this  cell  proliferation  sets  in)  that  accounts  for  the  appar- 
ent dissimilarity  in  readiness  of  response  to  stimuli  pro- 
ducing artificial  deciduomata. 

C.  Localization  of  Sensitization.  In  the  guinea- 
pig  and  probably  in  the  rabbit  the  sensitization  through 
corpus  luteum  substance  is  strictly  limited  to  the  mucosa 
of  the  uterus.  In  the  guinea-pig  deciduomata  or  decidual 
reaction    can    be    experimentally    produced    only    in    the 
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uterine  mucosa.  With  this  fact  accords  the  observation 
that  in  cases  of  extra-uterine  pregnancy  in  guinea-pigs, 
which  were  found  by  the  writer  occurring  in  the  ovaries  ^ 
as  the  result  of  parthenogenetic  development  of  the  egg 
and  in  a  case  experimentally  produced  on  the  peritoneal 
side  of  the  uterus,^^  only  the  embryonal  placenta  is  pro- 
duced without  any  reaction  on  the  part  of  the  surrounding 
maternal  tissue.  But  while  the  egg  can  fix  itself  without 
decidua,  the  development  of  the  embryo  under  these  con- 
ditions is  very  much  retarded  and  remains  incomplete,  and 
apparently  the  later  stages  of  embryonal  development  are 
not  reached. 

It  is  different  in  women  and  perhaps  in  certain  other 
mammals.  Here  we  normally  find  during  pregnancy  that 
in  the  cortex  of  the  ovary  and  in  adjoining  organs  else- 
where there  is  a  transformation  of  stroma  cells  into  cells 
which  at  least  resemble  decidua  cells.  It  seems  further- 
more that  in  these  species  decidua  can  be  produced  in  the 
Fallopian  tubes  in  cases  of  tubal  pregnancy.  In  the 
guinea-pig  it  has  so  far  been  impossible  for  the  writer  to 
produce  tubal  pregnancy  experimentally,  and  as  previ- 
ously stated  in  those  cases  in  which  extra-uterine  preg- 
nancy was  produced  or  observed  elsewhere  than  in  the 
tube,  a  much  delayed  development  occurred  apparently 
not  leading  to  the  formation  of  a  mature  fetus.  May  not 
the  explanation  be  that  the  difference  in  the  readiness  with 
which  extra-uterine  pregnancy  develops  in  different  species 
depends  in  part  at  least  upon  the  readiness  with  which  the 
stroma  of  the  host  responds  with  the  production  of  a 
decidua  favorable  for  the  development  of  the  embryo  ? 

D.  Variation  in  Peesistance  of  Deciduomata.  (a.) 
Without  pregnancy.  Deciduomata  produced  experiment- 
ally have  a  limited  existence.  They  usually  become 
necrotic  after  a  life  extending  over  a  period  varying 
approximately  between  12  and  20  days.     The  cyclic  pro- 
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liferation  in  the  uterine  mucosa  has  a  duration  of  only  a 
few  days.  Extirpation  of  the  ovaries  or  of  the  corpora 
lutea  at  a  time  when  enough  sensitizing  substance  has 
reached  the  uterine  mucosa  to  cause  production  of  decidu- 
omata,  in  the  majority  of  cases  not  only  prevents  the 
deciduomata  from  attaining  their  full  size,  but  causes  an 
earlier  and  more  extensive  degeneration  of  such  decidu- 
omata as  develop  under  these  conditions.  The  necroses 
observed  in  these  cases  are  usually  combined  with  hemor- 
rhages and  it  appears  that  the  hemorrhages  are  the  cause 
of  at  least  a  considerable  part  of  the  necroses. 

(h.)  With  preffnancy.  On  the  other  hand,  deciduomata 
produced  by  mechanical  means  in  one  horn  of  the  uterus, 
while  the  other  horn  is  pregnant,  show  a  great  prolonga- 
tion of  life,  at  times  through  the  whole  period  of  preg- 
nancy ;  this  prolongation  of  life  of  the  deciduoma  accords 
with  the  fact  that  during  pregnancy  the  decidua  remains 
alive  unless  the  chorionic  cells  of  the  embryo  destroy 
it.  But  the  behavior  of  the  deciduomata  in  a  non-pregnant 
horn  of  the  uterus  proves  that  this  prolongation  of  life  is 
not  due  to  the  direct  localized  effect  of  the  embryo  or 
chorion,  but  to  a  distant  effect  of  either  the  embryonic 
structures  or  of  the  corpora  lutea  which  persist  during 
pregnancy. 

Which  one  of  these  alternatives  is  the  true  cause  of  the 
prolongation  of  life  of  the  deciduomata  during  pregnancy 
we  cannot  definitely  decide.  We  may,  however,  state  that 
if  the  corpus  luteum  should  prove  to  be  the  cause  of  the 
longer  life  of  the  decidua,  this  effect  cannot  be  due  to  a 
continuous  elaboration  by  the  corpus  luteum  of  the  sub- 
stance which  calls  forth  the  growth  of  the  decidua  or  of 
the  deciduoma;  for  we  can  show  that  at  a  time  when  the 
life  of  the  deciduoma  is  thus  prolonged,  the  sensitizing  sub- 
stance is  no  longer  produced  in  the  corpus  luteum,  or  is 
produced  in  such  small  quantities  that  it  is  no  longer  able 
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to  effect  a  sensitization  to  mechanical  growtli  stimuli.  In 
fact,  the  production  of  this  sensitizing  substance  extends 
only  over  a  relatively  short  period  in  the  early  life  of  the 
corpus  luteum. 

We  must  then  assume  either  that  we  have  to  deal  with 
two  entirely  different  actions  of  the  corpus  luteum,  the 
one  responsible  for  the  sensitization  of  the  uterus  and  the 
other  for  the  prolongation  of  life  of  the  deciduoma,  or  that 
only  one  substance  is  secreted  but  in  different  quantities  at 
different  periods  of  the  life  of  the  corpus  luteum.  A  sen- 
sitization leading  to  the  new  formation  of  decidua  would 
require  a  much  greater  quantity  of  substance  than  preser- 
vation of  decidua  already  produced. 

It  is  a  well-known  fact  that  in  cases  of  tubal  pregnancy 
in  woman  decidual  changes  can  be  found  in  the  uterus.  In 
this  case  we  evidently  have  to  deal  with  a  similar  condi- 
tion. The  decidual  growth  in  the  uterus  initiated  through 
the  developing  corpus  luteum  in  a  manner  corresponding 
to  the  one  found  normally  at  a  definite  period  of  the  sexual 
cycle  in  the  guinea-pig  and  rabbit  (but  possibly  somewhat 
more  vigorous  under  the  influence  of  the  corpus  luteum  of 
pregnancy)  is  protected  from  the  degenerative  processes 
which  would  affect  it  without  pregnancy,  just  as  the 
deciduoma  is  kept  alive  through  "distance  action"  during 

pregnancy. 

I 

r 
IV.       CYCLICAL  CHANGES  IN  THE  UTERUS 

1.  Alteri^ations  of  Activity  and  Kest.  Correspond- 
ing to  the  cyclic  changes  in  the  ovary  a  definite  cycle  of 
changes  occurs  in  the  uterus.^^  ^°  This  cycle  includes  alter- 
nating periods  of  activity  and  rest  and  manifests  itself  in 
changes  in  epithelial  as  well  as  in  connective  tissue  struc- 
tures. It  is  impossible  at  this  place  to  attempt  a  descrip- 
tion of  these  changes,  but  casual  mention  may  be  made 
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that  in  the  guinea-pig,  solely  on  the  basis  of  these  uterine 
changes,  it  is  possible  to  determine  whether  an  ovulation 
is  impending  or  whether  it  has  just  been  completed  with- 
out recourse  to  an  examination  of  the  ovaries.^"  As  far  as 
the  mechanism  of  these  changes  is  concerned  we  can  divide 
the  cycle  into  two  or  more  periods.  The  first  period,  com- 
prising the  heat  changes  in  the  uterus  and  the  changes 
accompanying  and  directly  following  ovulation,  is  not  only 
not  caused  by,  but  on  the  contrary  is  actually  prevented 
by  the  activity  of  the  corpus  luteum.  Preceding  extirpa- 
tion or  degeneration  of  the  corpora  lutea  is  a  prerequisite 
for  this  phase  of  the  uterine  cycle.  It  does  not,  however, 
occur  in  the  absence  of  the  ovary. ^®  -**  ^'''  The  question, 
therefore,  arises  as  to  which  part  of  the  ovary  is  responsible 
for  these  changes  in  the  uterus. 

A.  Cause  of  Heat  and  Ovulatiok^.  For  the  follow- 
ing reasons  it  is  improbable  that  the  so-called  interstitial 
gland  originates  this  part  of  the  uterine  cycle :  (a-)  In  the 
guinea-pig  and  numerous  other  species,  an  interstitial 
gland  in  the  sense  in  which  we  use  this  term,  does  not 
occur,  (b)  The  analogon  of  an  interstitial  gland,  the 
theca  interna  of  atretic  follicles  is  very  strongly  developed 
at  periods  in  which  heat  is  absent,  as  for  instance  5  to  7 
days  after  ovulation,  and  is  present  also  in  old  guinea-pigs 
or  in  animals  with  so-called  hypotypical  ovaries."*  (c)  If 
we  examine  the  ovaries  of  guiuea-i^igs  at  the  period  imme- 
diately preceding  their  first  ovulation,  we  find  only  a  rela- 
tively small  number  of  atretic  follicles,  and  the  so-called 
interstitial  gland  or  its  analogon  plays  no  significant  part 
in  such  an  ovary.  There  are,  however,  one  or  more  mature 
follicles  invariably  present  at  the  time  of  heat.  The  char- 
acter of  the  granulosa  cells  of  mature  follicles  differs  in 
certain  respects  from  those  of  ordinary  large  follicles.  It 
is  therefore  probable  that,  in  the  absence  of  the  inhibiting 
substance    secreted    by    the    corpus    luteum,    the    mature 
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follicles  give  off  the  substance  causing  the  phenomena  of 
growth  and  produce  the  circulatory  changes  characteristic 
of  this  period.  We  have  some  ground  for  the  belief  that 
directly  or  indirectly  the  same  two  factors  (presence  of 
mature  follicles  and  absence  of  corpora  lutea)  are  like- 
wise responsible  for  the  psychical  manifestations  of  heat 
in  those  species  in  which  sexual  desire  is  limited  to  certain 
periods.  On  the  whole  the  psychical  signs  of  heat  are  more 
variable  than  the  bodily  manifestations,  and  with  the 
gradual  development  of  a  thought  world,  substituting  in 
the  individual  to  some  extent  the  real  world,  these  psychi- 
cal phenomena  become  more  or  less  independent  of  the 
factors  to  which  they  owe  their  origin.  While  it  is  thus 
very  probable  that  the  mature  follicles  are  responsible  for 
this  phase  of  the  sexual  cycle,  we  can  at  the  present  time 
not  altogether  exclude  the  participation  of  some  other  con- 
stituents of  the  follicular  apparatus. 

B.  Cause  of  Succeeding  Phases.  The  second  phase 
of  the  sexual  cycle  stands  under  the  influence  of  the  corpus 
luteum.  The  corpus  luteum  calls  forth  weak  decidual 
growth  processes  in  the  non-pregnant  animal.  In  case  preg- 
nancy does  not  develop,  this  phase  is  followed  by  a  third 
phase  in  which  the  corpus  luteum  has  ceased  to  secrete 
the  growth  substance  and  retrogression  of  the  proliferative 
changes  of  the  second  phase  takes  place.  If  pregnancy 
does  take  place,  the  proliferation  proceeds  to  the  forma- 
tion of  a  decidua.  In  the  fourth  phase  this  substance  is 
likewise  absent  and  the  uterus  is  resting.  Even  if  preg- 
nancy does  occur,  the  corpus  luteum  ceases  to  produce  the 
growth  substance  at  the  same  time  as  without  pregnancy. 
In  both  cases  this  substance  is  present  in  the  guinea-pig 
only  from  the  2d  or  3d  to  the  8th  or  9th  day  after  ovula- 
tion. The  conclusion  that  in  the  third  and  fourth  phases 
of  the  sexual  cycle  the  growth  substance  of  the  corpus 
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luteum  is  no  longer  secreted,  is  not  merely  an  hypothesis 
based  on  histological  inferences,  but  has  been  definitely 
proved  by  us  through  several  series  of  experiments.^* 

C.  Inhibition  of  Cyclical  Changes  During  Preg- 
nancy. We  saw  that  through  the  extirpation  of  corpora 
lutea  a  new  ovulation  and  with  it  the  onset  of  a  new  sexual 
cycle  in  the  uterus  can  be  accelerated.  This  experiment- 
ally accelerated  heat  and  ovulation  calls  forth  the  same 
course  of  cyclic  changes  in  the  uterus  which  would  be 
found  in  the  case  of  ovulation  at  the  normal  time.  There 
is,  however,  one  exception  to  this  rule;  if  in  a  pregnant 
animal  all  the  corpora  lutea  are  excised,  the  onset  of  a  new 
ovulation  is  hastened  as  was  stated  above,  but  during  preg- 
nancy the  accelerated  ovulation  is  not  followed  by  the 
onset  of  a  new  cycle  in  the  uterine  mucosa.^"  Even  places 
of  the  uterine  mucosa  distant  from  the  insertion  of  the 
ovum,  do  not  undergo  any  of  the  cyclic  changes  noted  in 
non-pregnant  animals.  During  pregnancy  there  must 
therefore  be  present  some  (chemical  (?))  mechanism 
which  neutralizes  the  effect  of  the  substances  which  affect 
the  growth  phenomena  in  the  uterus  (mature  follicles  (  ?) 
and  corpora  lutea).  There  is  therefore  a  double  mechan- 
ism which  protects  the  pregnant  animal  from  a  new  ovula- 
tion and  its  effects,  namely,  (a)  the  persistance  of  the 
corpus  luteum  which  prevents  a  new  ovulation  during 
pregnancy,  and  (6)  if  this  barrier  should  be  broken  there 
remains  a  second  as  yet  unanalyzed  line  of  defense  by 
which  the  uterus  is  prevented  from  reacting  in  the  usual 
manner  to  the  gi-owth  substances  produced  in  the  ovary. 

2.  Is  Action  of  Corpus  Luteum  ox  Uterus  and  on 
Ovary  Due  to  Production  of  Two  Substances? 
During  the  early  period  of  its  existence  the  corpus  luteum, 
as  stated,  produces  a  growth  substance  which  affects  the 
uterus.     After  the  first  period  has  passed  the  existence  of 
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this  substance  cannot  be  demonstrated,  despite  the  fact 
that  the  uterus  maintains  its  power  to  react  to  such  a  sub- 
stance in  the  typical  manner  ^^  (as  shown  by  the  effects  of 
an  artificially  accelerated  ovulation)/*'^*'  On  the  other 
hand,  we  have  seen  that  the  corpus  luteum  produces 
throughout  a  much  longer  period  of  its  existence  a  sub- 
stance which  prevents  ovulation.^"  Shall  we  then  conclude 
that  the  corpus  luteum  produces  two  different  substances, 
one  determining  growth  processes  in  the  uterus  and  the 
other  the  inhibition  of  ovulation,  or  are  we  dealing  with 
differences  in  the  quantity  in  which  one  and  the  same  sub- 
stance is  produced  at  different  periods  of  the  life  of  the 
corpus  luteum  ?  In  the  latter  case  we  would  have  to  make 
the  further  assumption  that  for  the  gi'owth  effects  a  much 
larger  quantity  of  this  substance  is  required  than  for  the 
inhibition  of  ovulation.  This  question  cannot  be  definitely 
answered  at  the  present  time,  but  we  must  consider  it  a 
step  forward  that  the  established  facts  make  it  possible  to 
put  the  problem  in  such  a  definite  manner. 

3.  Cyclical  Changes  in  Menstruating  Animals. 
After  the  mechanism  of  the  cyclic  changes  in  the  uterus 
had  thus  been  experimentally  analyzed  in  the  case  of  non- 
menstruating  animals,  it  was  of  interest  to  correlate  with 
this  cycle  the  cyclic  changes  found  in  the  uterus  of  men- 
struating animals.  The  cyclic  changes  in  the  uterus  of 
menstruating  animals  have  been  studied  especially  by 
Heape,^^  Marshall  ^°  and  Hitschmann  and  Adler.^^  Sub- 
sequently Robert  Meyer,^  Ruge,^"  Schroeder  ^^  and  others 
applied  the  knowledge  which  the  experimental  analysis  of 
the  sexual  cycle  in  the  guinea-pig  and  rabbit  had  furnished, 
especially  as  to  the  significance  of  the  corpus  luteum,  to 
the  study  of  the  sexual  cycle  in  woman,  and  correlated 
these  cyclic  changes  with  the  periods  of  development  and 
decline  of  the  corpus  luteum.     A  consistent  comparison 
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between  these  cycles  led  necessarily  to  the  conclusion  that 
the  growth  processes  in  the  uterus  must  be  preceded  by 
ovulation  and  thus  the  views  of  L.  Fraenkel,"  ^^  who 
maintained  that  ovulation  preceded  menstruation  were 
confirmed.  We  may  then  infer  that  conditions  in  woman 
are  essentially  the  same  as  in  the  animals  in  which  the 
mechanism  of  the  sexual  cycle  had  previously  been  estab- 
lished by  experiment.  Uterine  heat  and  ovulation  and 
the  morphological  changes  accompanying  them  depend 
upon  the  absence  of  the  corpus  luteum,  while  the  decidual 
changes  and  phenomena  of  secretion  in  the  glands,  depend 
upon  its  presence.  Menstruation  introduces  a  complica- 
tion into  the  cycle,  inasmuch  as  the  cessation  of  growth 
processes  is  followed  by  necrotic  changes  in  the  mucosa  and 
by  hemorrhages.  These  changes  are  perhaps  in  some 
respects  analogous  to  those  observed  in  deciduomata  and 
in  tumors;  here,  also,  a  cessation  of  gi'owth  processes  is 
followed  by  hemorrhage  and  necrosis  of  the  tissues.  In 
the  uterine  cycle  of  menstruating  animals  there  is  there- 
fore added  to  the  growth  phenomena  initiated  by  the 
corpus  luteum  and  mature  follicle  a  secondary  growth 
process,  namely,  a  regeneration  of  defects  in  the  uterine 
mucosa. 

A.  Vasomotor  Phe^tomena  in  Menstruation.  It  is 
highly  probable  that  vasomotor  phenomena  play  some  part 
in  menstruation.  These  vasomotor  phenomena  are  nor- 
mally dominated  by  the  ovary  and  probably  by  the  corpus 
luteum.  Menstruation  commonly  ceases  soon  after  cas- 
tration and  reappears  after  transplantation  of  the  ovaries, 
as  Halban  ^*  and  others  have  shown.  Observations  have, 
however,  been  recorded  (Gellhorn  ^^  and  others)  which 
seem  to  indicate  that  menstruation  may  persist  for  a  long 
period  of  time  without  the  presence  of  ovaries.  It  is  pos- 
sible that  in  those  cases  which  were  complicated  by  inflam- 
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matory  processes  in  the  pelvis  remnants  of  ovaries  had 
remained,  inasmuch  as  the  complete  absence  of  the  ovaries 
has,  as  far  as  we  are  aware,  not  been  verified  by  autopsies. 
But  if  it  is  true  that  menstruation  may  actually  occur 
permanently  without  the  presence  of  ovaries  and  not 
merely  for  a  brief  period  following  castration,  we  would 
have  to  assume  that  certain  vasomotor  phenomena  after 
they  have  once  been  initiated  by  the  ovaries  may  later  be 
called  forth  through  processes  in  the  cerebral  nervous  sys- 
tem. The  fact  that  hypnotic  suggestion  can  influence  the 
time  of  the  onset  of  menstruation  indicates  that  the  cen- 
tral nervous  system  does  play  a  certain  role  in  menstrua- 
tion. 

B.  Hemokkhage  Duein^g  Heat.  There  are  certain 
animals  in  which  the  uterine  cyclic  changes  are  still 
wrongly  interpreted  by  some  recent  workers.  I  refer  par- 
ticularly to  the  cycle  in  the  dog.  Here  slight  hemorrhages 
seem  to  occur  during  the  period  of  heat ;  these  hemor- 
rhages have  been  erroneously  analogized  with  menstrua- 
tion in  primates.  The  careful  work  of  Keller,^®  however, 
makes  it  perfectly  clear  that  these  hemorrhages  are  due  to 
the  hyperemia  which  characterize  the  uterine  mucosa  at 
the  time  of  heat  and  ovulation.  True  menstruation  evi- 
dently does  not  occur  in  the  dog.  The  cycle  in  the  dog 
accords  therefore  in  all  essentials  with  what  has  been  estab- 
lished experimentally  in  the  guinea-pig  and  in  the  rabbit, 
and  likewise  confirmed  in  the  case  of  woman.  It  is  there- 
fore inadmissible  to  use  such  cyclic  changes  as  an  argu- 
ment against  the  significance  of  the  corpus  luteum  for 
menstruation. 
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V.       OTHEK  NON-CYCLICAL  OVAKLA.N  INFLUENCES 

1.  Teophic.  In  addition  to  the  functions  which  we 
have  discussed  so  far  and  which  refer  to  cyclical  changes 
within  the  ovary  and  uterus,  the  ovary  exerts  a  trophic 
influence  of  a  non-cyclical  nature.     After  extirpation  of 
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the  ovaries  the  uterus  becomes  markedly  atrophic.  This 
effect,  however,  does  not  immediately  follow  castration. 
Considerable  time  must  elapse  before  the  atrophy  becomes 
very  marked.  In  a  similar  manner  atrophy  of  the  mam- 
mary gland  follows  castration.     If  the  castration  takes 
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place  before  puberty,  neither  uterus  nor  mammary  gland 
become  sexually  mature.  Likewise  at  the  onset  of  the 
menopause  atrophic  conditions  in  the  ovary  are  accom- 
panied by  atrophy  of  uterus  and  mammary  gland. 
Through  transplantation  of  the  ovaries  in  animals  and 
man  it  has  been  possible  to  prevent  the  atrophy  of  the 
uterus  and  mammary  gland  which  follows  castration  or 
lack  of  function  of  the  ovaries.  (Morris/^  KJnauer,^^  Hal- 
ban,^®  Marshall  and  Jolly,*°  Martin*^  and  others.) 

2.  Effect  on  Secoxdaey  Sexual  Chaeactees.  The 
ovary  determines  the  development  of  secondary  sexual 
characters  in  the  female,  and  it  is  even  possible  through 
transplantation  of  the  ovaries  into  castrated  males  to  call 
forth  growth  processes  in  the  mammary  gland  (Steinach,*" 
Athias  ^^ ) ,  and  to  change  male  into  female  psychical  char- 
acters.*" As  Steinach  has  shown,  the  ovaries  not  only 
stimulate  the  development  of  female  sexual  characters  but 
also  inhibit  the  development  of  male  characters.*"  On  the 
basis  of  the  effect  of  transplantation  of  the  ovaries  we  may 
conclude  that  the  ovaries  exert  this  influence  through  a 
substance  given  off  into  the  circulation.  This  substance 
then  acts  on  the  uterus  and  mammary  glands  and  other 
organs  either  directly  or  through  the  nervous  system. 
Which  part  of  the  ovaries  exerts  this  function  it  is  impos- 
sible to  state  at  present  with  any  degree  of  certainty. 
Steinach  believes,  it  seems  to  me  without  sufficient 
foundation,  that  the  interstitial  gland  is  responsible  for 
this  effect.  Pearl,  who  described  in  a  cow  the  change  from 
certain  female  into  male  characters,  believes  that  the 
absence  of  a  substance  secreted  by  the  corpus  luteum  was 
responsible  for  this  change,  because  the  cystic  ovaries  of 
the  animal  contained  all  ovarian  constituents  with  excep- 
tion of  the  corpus  luteum.** 
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In  more  recent  experiments  Pearl  *''  succeeded  in  diminish- 
ing in  female  fowl  the  retardation  in  growth  characteristic  of 
the  female  sex  by  adding  Ca  salts  to  the  diet;  corpus  luteum 
substance  or  extracts  of  corpus  luteum  in  NaCl  solution  coun- 
teracted the  effect  of  the  Ca  salts  and  thus  tended  to  preserve 
the  female  differential  characters.  Pearl  concludes  therefore 
that  the  corpus  luteum  is  responsible  for  the  production  of 
secondary  sexual  characters.  And  inasmuch  as  corpus  luteum 
is  not  present  in  fowl,  he  furthermore  concludes  that  an  iden- 
tical substance  must  be  produced  also  ia  other  parts  of  ovar}'. 
If  this  assumption  should  prove  correct,  it  then  would  follow 
that  there  are  several  active  substances  in  the  corpus  luteum, 
because  the  substances  through  which  the  corpus  luteum 
affects  the  cyclic  changes  in  the  uterus  and  which  regulate 
ovulation,  are  not  present  in  the  rest  of  the  ovary  but  only 
in  the  corpora  lutea,  and  the  substance  responsible  for  the 
cyclic  changes  in  the  uterus  appears  only  at  certain  periods 
in  the  life  of  the  corpus  luteum.  At  best  we  can  therefore 
assume  on  the  basis  of  Pearl's  interesting  experiments  that 
certain  substances  present  in  the  corpus  luteum  are  not  spe- 
cific, but  common  to  both  the  corpus  luteum  and  the  rest  of 
the  ovary.  It  would  be  very  desirable  to  carry  on  control 
experiments  in  which  ovarian  instead  of  corpus  luteum  sub- 
stance were  used  in  similar  experiments. 


VI.   EFFECTS  PRODUCED  BY  OVARIAN  EXTRACTS 

Attempts  have  been  made  to  throve'  additional  light  on 
the  character  of  the  active  substances  in  the  ovaries  bv 
injecting  extracts  or  press  juices  of  constituents  of  the 
ovaries  or  other  organs  into  virgin  or  castrated  animals. 
We  found  that  the  repeated  inoculation  of  the  corpus 
luteum  of  the  guinea-pig  at  a  time  when  it  was  known  to 
contain  the  active  growth  substance,  into  other  guinea- 
pigs,  did  not  have  the  effect  of  the  living  corpus  luteum 
which  is  secreted  continuously  within  the  organism.  It 
is,  however,  possible  that  it  exerted  a  slight  effect  in  one  or 
two  cases.  R.  T.  Frank  *''  found  that  injection  of  corpus 
luteum  substance  obtained  from  other  species  was  without 
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effect  on  the  cyclic  changes  of  the  uterus  and  did  not  per- 
mit the  production  of  deciduomata.  In  more  recent 
experiments  we  found  that  injection  of  cow  corpus  luteum 
extracts  in  N^aCl  solution  does  not  prevent  necrosis  of  the 
deciduomata  nor  does  it  prolong  the  life  of  deciduomata 
in  guinea-pigs.^^  On  the  other  hand,  recent  experiments 
by  Aschner,*'  Adler,"  Fellner,"°  Schickele,''  Okintschitz," 
seem  to  establish  the  fact  that  injection  of  extracts  or  press 
juices  of  ovaries  and  placenta,  cause  hyperemia  of  con- 
junctiva and  vulva,  and  hyperemia  and  thickening  of  the 
uterus.  The  epithelium  of  the  uterus  becomes  higher  and 
the  connective  tissue  cells  of  the  mucosa  vesicular.  In 
estimating  the  significance  of  this  latter  work  we  must 
emphasize  (1)  that  the  results  of  various  investigators 
are  contradictory  as  to  the  active  constituent  in  the  ovary ; 
while  some  find  the  corpus  luteum  effective,  the  majority 
find  it  inactive  or  at  least  less  active  than  other  parts  of 
the  ovary.  There  are  also  discrepancies  as  to  the  effect  of 
boiling  and  the  effect  of  the  medium  of  extraction  on  the 
efficacy  of  the  extract.  (2)  It  has  been  erroneously 
assumed  by  some  investigators  that  cyclic  gi'owth  processes 
in  the  uterus  have  been  imitated  through  the  injection  of 
these  substances.  On  the  contrary  it  seems  that  the  typical 
effects  which  the  corpus  luteum  exerts  in  the  living  state 
have  in  no  case  been  reproduced  in  these  experiments.  On 
the  other  hand,  they  seem  to  establish  the  fact  that  circula- 
tory effects  and  a  turgescent  condition  of  the  uterus  can  be 
produced  through  injection  of  these  substances  and  that 
the  atrophy  of  the  uterus  following  castration  probably  can 
be  avoided.  (3)  It  is  uncertain  how  far  the  results 
obtained  with  extracts  of  generative  organs  are  specific  for 
these  extracts.  Sufficient  control  experiments  with  other 
organs  are  as  yet  lacking.  It  seems,  however,  that  thymus 
extract  acts  similarly  to  extracts  of  generative  organs.^" 
These    experiments    can    at    best    supplement    results 
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obtained  by  means  of  better  methods,  but  it  is  inadmissible 
on  the  basis  of  such  experiments  to  invalidate  conclusions 
which  rest  on  an  experimentally  secure  foundation. 

VII.       FEEMENTS   IN   THE   OVARY   AND   TJTEEUS 

A  few  authors  investigated  certain  chemical  actions  of 
uterus  and  ovaries  in  vitro,  in  order  to  throw  light  on  the 
character  of  the  substances  given  off  by  the  ovary  and 
transmitted  to  the  uterus.  Thus  Halban  and  Frankl  " 
and  Aschner  ^*  found  the  uterine  mucosa  to  contain  a 
tryptic  ferment  which  was  apparently  present  in  increased 
quantity  during  the  premenstrual  period.  Halban  assumes 
that  this  trytic  ferment  is  responsible  for  the  decidual 
transformation  of  the  uterine  mucosa.  It  is,  however, 
apparent  that  this  investigator  did  not  obtain  the  prolifera- 
tive changes  characteristic  of  true  decidua,  but  obtained 
merely  a  non-specific  swelling  of  cells,  such  as  alkali  and 
trypsin  produce  in  gelatin.  R.  T.  Frank  ^^  showed  in  a 
very  careful  investigation  that  erepsin  as  well  as  amylase 
and  lipase  are  present  in  the  placenta.  Schickele  ^^  found 
in  the  ovary  and  in  the  uterine  mucosa  substances  which 
inhibit  coagulation  of  blood  and  produce  hyperemia.  He 
believes  that  these  substances  originate  in  the  ovary,  are 
transmitted  to  the  uterus,  and  are  responsible  for  the  men- 
strual bleeding.  While  it  is  very  probable  that  these  sub- 
stances play  an  important  part  in  the  menstrual  hemor- 
rhage, it  is  very  unlikely  that  they  originate  in  the  ovary 
and  are  merely  given  off  to  the  uterus. 

In  conjunction  with  Moyer  S.  Fleishor,  we  found  that 
the  uterine  mucosa  and  ovary  of  the  guinea-pig  exerts  the 
strongest  fibrinolytic  power  of  any  organ  in  the  body 
which  we  examined.^®  The  uterus  of  the  rabbit  also 
exerts  a  strong  fibrinolytic  power.  The  ovary  of  the  rab- 
bit, on  the  other  hand,  is  devoid  of  this  power.     Wo  may 
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therefore  conclude  that  the  fibrinolytic  power  of  the  uterus 
is  not  derived  from  the  ovary  but  originates  independently 
in  the  uterine  mucosa.  It  is  very  probable  that  the  fibrin- 
olytic and  coagulation  inhibiting  substances  are  identical 
and  that  they  are  of  importance  in  menstrual  bleeding, 
but  it  is  quite  evident  that  these  substances  are  not  identi- 
cal with  the  substances  sent  from  the  ovaries  to  the  uterus 
which  are  responsible  for  the  cyclic  changes  in  the  uterus 
and  for  the  prevention  of  its  atrophy. 

VIII.       INFLUENCE  OF  THE  OVARY  ON  THE  MAMMAEY  GLAND 

1.  Trophic.  The  relation  between  ovary  and  mam- 
mary gland  is  as  yet  incompletely  analyzed.  We  know 
that,  when  castration  is  performed  at  an  early  period  of 
life,  the  mammary  gland  remains  undeveloped  and  that  it 
atrophies  if  castration  is  practised  at  a  later  period  in  life. 
If  ovaries  are  transplanted  into  young  male  guinea-pigs 
the  mammary  gland  begins  to  develop,  to  form  acini  and 
even  to  secrete  milk  (Steinach,"  Athias*^).  It  is  not 
definitely  known  at  the  present  time  which  part  of  the 
ovary  is  responsible  for  this  effect.  Steinach,  it  seems  to 
us  on  insufficient  evidence,  assumes  that  the  interstitial 
gland  is  responsible  for  this  effect.  Athias  found  that  in 
such  male  guinea-pigs  into  which  ovaries  had  been  trans- 
planted and  the  mammary  gland  had  grown,  corpora  lutea 
were  absent  in  the  transplanted  ovaries.  He  assumes, 
therefore,  that  either  the  follicles  or  interstitial  gland 
caused  the  proliferation. 

2.  Cyclical.  Ancel  and  Bouin,^^  as  well  as  E.  T. 
Frank  and  Unger,^*  found  in  the  rabbit  a  growth  of  the 
mammary  gland  concomitant  with  the  development  and 
gTowth  of  the  periodic  corpus  luteum;  and  they  are 
inclined  to  attribute  this  growth  to  the  activity  of  the 
corpus  Intcum.     During  pregnancy  this  growth  is  followed 
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by  the  production  of  milk.  This  secretory  ax^tion  is 
attributed  by  Hildebrandt  °^  and  others  to  cessation  of  the 
growth  stimulus ;  by  Ancel  and  Bouin,®°  though  apparently 
without  sufficient  basis,  to  a  so-called  myometrie  gland 
which  is  found  in  the  uterus  during  pregnancy,  or  after 
experimental  production  of  deciduomata. 

In  conjunction  with  Cora  Hesselberg,  we  were  able  to 
show  '^  that  in  the  guinea-pig  the  cycle  of  the  mammary 
glands  consists  of  two  phases  analogous  to  the  phases  of 
the  uterine  cycle.  The  first  phase,  comprising  the  period 
of  heat  and  the  several  days  following  ovulation,  shows 
mitotic  cell  proliferation  of  the  gland.  This  first  phase 
depends  upon  the  absence  of  the  corpus  luteum,  but  upon 
the  presence  of  another  constituent  of  the  ovaries.  This 
phase  can  be  accelerated  through  early  excision  of  the  cor- 
pora lutea.  The  second  phase,  corresponding  to  the 
growth  and  activity  of  the  corpus  luteum,  is  not  accom- 
panied by  proliferation  of  the  gland ;  only  toward  the  latter 
part  of  this  period  proliferation  is  resumed  and  becomes 
especially  frequent  in  cases  in  which  simultaneously  well 
preserved  deciduomata  and  corpora  lutea  are  present. 
During  pregnancy  mitotic  proliferation  of  the  gland 
appears  only  a  little  earlier  than  during  the  ordinary  cycle 
unaccompanied  by  pregnancy.  Experimentally  acceler- 
ated ovulation  during  pregnancy  is  again  accompanied  by 
proliferation  of  the  mammary  gland.  We  may  then 
assume  that  in  certain  respects  the  mammary  gland  of  the 
guinea-pig  requires  a  stronger  proliferative  stimulus  than 
the  mammary  gland  of  the  rabbit.  The  relation  between 
functions  of  corpus  luteum  and  mammary  gland  is  appar- 
ently not  as  simple  as  could  have  been  assumed  on  the 
basis  of  observations  in  the  case  of  the  rabbit  alone,  espe- 
cially if  we  consider  with  how  great  a  regularity  the  mam- 
mary gland  shows  some  proliferation  in  the  guinea-pig  at 
the  time  of  ovulation.     During  pregnancy  the  prolifera- 
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tion  of  the  mammary  gland  is,  at  least  in  the  guinea-pig, 
much  greater  than  during  the  ordinary  sexual  cycle. 

The  cause  of  the  proliferation  during  pregnancy  is  not 
definitely  established.  Lane-Claypon  and  Starling  ®" 
sought  the  substances  causing  proliferation  and  milk  secre- 
tion in  the  embryonic  tissues  in  the  rabbit.  R.  T.  Frank 
and  Unger  ^^  showed  that  this  effect  of  fetal  extracts  is  not 
regular  in  the  rabbit  and  is  absent  in  the  rat.  Other 
investigators  (Aschner  and  Grigoriu,^^  Eellner  ^'') 
obtained  proliferation  of  the  mammary  gland  through 
extracts  of  placenta  and  ovaries,  but  corpus  luteum  extract 
proved  ineffective  in  the  hands  of  Aschner  and  Grigoriu. 

We  found  ^*  in  the  guinea-pig  aqueous  corpus  luteum 
extract  without  effect  on  the  mammary  gland,  while  accord- 
ing to  recent  not  yet  published  experiments,  R.  T.  Frank 
found  that  in  rabbits  the  lipoid  bearing  fractions  of 
extracts  of  both  placenta  and  corpus  luteum  were  effective 
in  producing  proliferation  of  the  mammary  gland,  while 
in  the  rat  both  were  ineffective.  The  rat  seems  therefore 
to  behave  toward  extracts  in  a  way  similar  to  the  guinea- 
pig,  while  the  mammary  gland  of  the  rabbit  seems  to  be 
much  more  responsive  to  the  eft'ect  of  extracts. 

At  the  present  time  the  mechanism  underlying  the 
cyclic  changes  in  the  mammary  gland  can  be  considered 
only  as  partly  analyzed. 

3.  Caxcee  of  the  Breast.  Quite  recently  we  found  ^* 
that  the  ovaries  are  of  importance  for  the  growth  processes 
in  the  mammary  gland  in  still  another  way.  The  function 
of  the  ovaries  is  to  a  great  extent  responsible  for  the  devel- 
opment of  cancer  in  the  mammary  gland  in  mice.  If  we 
castrate  female  mice  at  a  time  when  they  have  already 
entered  into  the  period  of  sexual  maturity,  the  incidence 
of  cancer  of  the  breast,  which  is  by  far  the  most  frequent 
cancer  in  mice,  in  strains  with  a  hereditarily  determined 
high  tumor  rate,  is  reduced  from  approximately  60  per 
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cent,  or  70  per  cent,  to  9  per  cent.  We  may  attribute  this 
effect  of  castration  to  the  elimination  of  the  cvclic  growth 
stimuli  which  emanate  from  the  ovaries  and  act  on  the 
mammary  gland  in  the  normal  animal.  It  is  uncertain 
which  constituent  of  the  ovarv  is  responsible  for  this  effect. 
As  we  have  shown,  the  relations  between  ovaries  and 
uterus  are  complex.  Transitory  organs  like  the  corpus 
luteum  and  placenta  enter  into  the  play  of  mechanisms. 
It  is  now  possible  to  separate  experimentally  the  effect  of 
the  maternal  and  embryonal  part  of  the  placenta  in  these 
complex  phenomena.  Therefore,  a  beginning  in  this  direc- 
tion has  already  been  made.  It  wiU  be  necessary  eventu- 
ally to  complete  this  analysis.  In  addition  we  must  con- 
sider the  possibility  that  the  relation  between  uterus  and 
ovaries  represents  a  chain  of  connected  phenomena,  of 
which  the  first  and  last  members  are  uterus  and  ovaries, 
the  intermediate  links  being  formed  by  other  glands  of 
internal  secretion  or  certain  nervous  structures.  An 
analysis  of  these  latter  relationships,  however,  is  outside 
the  realm  of  the  problems  to  be  dealt  with  in  our  report. 

SUMMARY 

Without  attempting  to  present  a  complete  summary  of 
this  paper,  the  following  most  important  conclusions  may 
be  specially  emphasized: 

1.  The  ovary  is  a  complex  gland  of  which  the  most 
important  constituents  are  follicles  in  various  stages  of 
gi'owth  and  atresia,  and  corpora  lutea.  In  addition  we  find 
in  some  species  interstitial  gland  and  sometimes  embryonic 
structures  developing  parthenogenetically  from  eggs. 

2.  Cyclical  changes  occur  both  in  the  ovary  and  sec- 
ondarily in  the  uterus  and  mammary  gland. 

3.  The  primary  cyclical  changes  in  the  ovary  are  in 
sequence:    follicle    ripening,    ovulation,    corpus    luteum 
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formation.     In  some  species  ovulation  is  accompanied  by 
degeneration  of  all  but  the  smallest  follicles. 

4.  An  elaborate  self-regulating  mechanism  controls  ovu- 
lation. jSTormally  the  corpus  luteum  inhibits  ovulation. 
During  pregnancy  the  life  of  the  corpus  luteum  is  pro- 
longed. Experimentally  ovulation  can  be  influenced  at 
will,  accelerated  by  excising  all  corpora  lutea,  or  retarded 
by  producing  artificial  deciduomata.  The  retarding 
action  of  the  corpus  luteum  is  chemical,  not  mechanical. 

5.  The  corpus  luteum  has  a  sensitizing  action  upon  the 
uterus.  This  action  can  be  analyzed  by  experimental 
methods.  If  the  uterus  is  incised  or  mechanically  stimu- 
lated at  the  time  during  which  the  corpus  luteum  is  elab- 
orating this  gi'owth  substance,  maternal  placenta  (decidn- 
oma)  is  formed.  The  mechanical  stimuli,  therefore, 
assume  in  this  respect  the  function  which  the  ovum  exerts 
under  normal  conditions.  The  form  of  growth  response 
of  each  species  is  characteristic.  The  localization  of  sensi- 
tization varies  in  different  species  being  limited  to  the 
uterus  in  rabbits  and  guinea-pigs,  but  distributed  more 
widely  in  the  human  female.  ISTo  specificity  exists  in  the 
sensitizing  substance  given  off  by  the  corpus  luteum  as  far 
as  different  individuals  of  the  same  species  are  concerned. 
The  life  period  of  experimental  deciduomata  is  short 
except  in  pregnancy,  during  which  their  persistence  is 
prolonged. 

6.  Corresponding  to  and  dependent  upon  the  cyclical 
ovarian  changes,  uterine  cyclical  changes  occur.  The 
cycle  consists  of  heat,  growth  with  associated  glandular 
activity,  regression  and  interval.  Heat  probably  is  due  to 
maturation  of  the  follicles  and  dependent  upon  the  absence 
of  the  corpora  lutea ;  growth  activity  is  the  result  of  corpus 
luteum  secretion ;  regression  marks  the  cessation  of  corpus 
luteum  secretion,  which  is  followed  in  the  interval  by  a 
condition  of  rest.     Pregnancy  causing  a  persistence  of  the 
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corpus  luteum  is  characterized  by  an  accentuation  but  not 
a  prolongation  of  the  active  phase,  and  an  inhibition  of  the 
uterine  cyclical  changes  throughout  gestation. 

7.  While  it  is  possible  to  produce,  experimentally,  dur- 
ing pregnancy  a  new  ovarian  cycle,  through  excision  of 
the  corpora  lutea,  such  a  new  ovarian  cycle  is  not  followed 
by  a  new  uterine  cycle.  During  pregnancy  a  mechanism 
is  at  work  preventing  the  uterine  mucosa  from  responding 
to  the  stimuli  given  off  by  various  ovarian  structures. 

8.  It  follows  from  4  and  5  and  6  that  the  corpus  luteum 
subserves  at  least  two  functions,  inhibiting  ovulation  and 
producing  a  substance  which  causes  growth  in  the  uterus. 

9.  The  ovary  shows  other  non-cyclical  functions.  It  has 
a  trophic  influence  on  the  genitals  and  either  primarily  or 
secondarily  determines  the  development  of  the  secondary 
sexual  characters. 

10.  The  ovary,  likewise,  controls  the  development  of  the 
mammary  gland.  It  exerts  a  trophic  influence  on  this 
organ  and  determines  its  normal  cycle.  During  heat  and 
subsequent  to  ovulation  proliferative  changes  occur;  these 
cease  while  the  corpus  luteum  develops  and  functionates. 

11.  The  incidence  of  breast  cancer  in  mice  is  greatly 
reduced  by  castration. 
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TRAXSPLAXTATIOX     AXD     EETEXTIOX     OF 
OVAEIAX  TISSUE  AFTEE  HYSTEEECTOMY 


By  William  P.  Graves,  M.  D. 
Boston,  Mass. 


The  purpose  of  this  paper  is  to  inquire  primarily  into 
the  influence  of  ovarian  tissue  retained  in  the  body  after 
hysterectomy  on  the  scKjalled  ablation  symptoms.  In  mak- 
ing such  an  inquiry  we  must  clearly  define  the  nature  of 
ablation  symptoms  and  consider  what  theoretical  knowl- 
edge we  have  of  their  causation.  We  must  determine  from 
experimental  and  clinical  evidence  the  anatomical  fate  of 
retained  ovarian  tissue  and  must  observe  whether  or  not 
important  changes  take  place  in  the  physiological  action  of 
such  tissue.  From  clinical  statistics  we  must  discover 
whether  or  not  the  retention  of  ovaries  has  a  beneficial  or 
preventive  influence  on  ablation  symptoms.  In  like 
manner  it  is  necessary  to  learn  whether  the  anatomical 
and  physiological  changes  in  retained  ovaries  may  not  be 
productive  of  pathological  conditions  capable  of  serious 
harm  to  the  patient.  Finally  we  must  weigh  the  evidence 
of  possible  good  and  possible  harm  from  ovarian  retention. 

I.       ABLATIOX  SYMPTOMS 

Ablation  symptoms  may  be  classified  as  historic,  tradi- 
tional and  modern.  By  historic  is  meant  that  distressing 
symptom-complex  which  in  the  earlier  days  of  surgery  fol- 
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lowed  a  considerable  proponion  of  castration  operations, 
consisting  of  intense  flushings,  sweatings,  palpitation, 
headaches,  extreme  and  protracted  weakness,  sleeplessness 
and  many  other  similar  disturbances,  that  persisted  some- 
times for  many  years.  In  addition  to  these  vasomotor 
changes,  there  were  often  associated  hysterical  and  psycho- 
neurotic manifestations  that  occasionaUy  led  to  mental  dis- 
orders of  a  still  graver  nature.  Thanks  to  improved  sur- 
gery serious  sequelie  like  the  foregoing  are  nowadays  rarely 
encountered,  for  it  has  been  shown  that  the  more  distress- 
ing symptoms  of  the  artificial  menopause  are  for  the  most 
part  excited  by  disabling  and  discouraging  postoperative 
complications,  which  were  formerly  of  common  occurrence 
after  hysterectomy. 

The  traditional  ablation  symptoms  relate  to  those  phys- 
ical changes  which  in  the  popular  mind  are  supposed  to 
take  place  after  removal  of  the  ovaries.  Chief  among 
these  are  an  abnormal  accumulation  of  fat,  inevitable 
sexual  insensibility  and  a  general  acquisition  of  mascu- 
line characteristics,  such  as  roughening  and  deepening  of 
the  voice,  coarsening  of  the  features  and  growth  of  facial 
hair.  These  need  only  to  be  mentioned  as  an  imfounded 
belief  deeply  ingrained  in  the  lay  mind,  having  its  origin 
doubtless  in  a  vague  analogy  to  the  changes  produced  by 
castration  of  unmatured  animals. 

The  term  modern  ablation  symptoms  relates  to  the  com- 
paratively mild  vasomotor  disturbances  that  ensue  after 
the  extirpation  of  the  uterus  and  adnexa  by  improved 
surgical  technic. 

In  our  use  of  the  term  ablation  symptoms  we  shall  refer 
for  the  most  part  to  hot  flushes,  for  they  alone  are  suflfi- 
eiently  distinctive  for  accurate  statistical  observation. 
There  are,  to  be  sure,  certain  other  post-hysterectomy  man- 
ifestations, sometimes  observed  independent  of.  but  usually 
associated  with  flushes,  the  most  important  of  which  are 
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sensations  of  alternate  heat  and  cold,  palpitation,  feelings 
of  anxiety,  dizziness  and  sleeplessness.  They  are,  how- 
ever, extremely  inconstant.  They  are  common  enough 
among  women  without  pelvic  lesions  and  are  not  infre- 
quently seen  after  any  surgical  operation  not  involving  the 
genital  organs.  They  can  therefore  hardly  be  regarded  as 
unequivocal  ablation  symptoms,  in  the  same  sense  as  hot 
flushes,  the  appearance  of  which  is  entirely  and  specifically 
characteristic. 

Regarding  the  etiology  of  ablation  s}Tnptoms  it  must  be 
admitted  that  our  knowledge  is  little  more  than  theoretical. 
Walthard  has  interestingly  ascribed  them  to  a  psychoneurosis, 
resulting  from  overvaluation  of  minor  discomforts.  Such  a 
state  of  mind  he  describes  as  a  pathological  mental  habit. 
The  condition  is  greatly  exaggerated  if  there  be  an  associated 
psychic  distress  as  from  self-depreciation  on  account  of  the 
loss  of  reproductive  organs,  or  from  marital  difficulties  caused 
by  the  patient's  pelvic  condition.  Walthard  shows  how  psychic 
pain  may  set  up  subcortical  reflexes  in  various  organs  of  the 
body,  for  example,  in  the  muscular  and  digestive  systems.  By 
analogy  he  argues  that  such  reflexes  may  set  up  functional 
disturbances  in  the  glands  of  internal  secretion  with  conse- 
quent changes  like  those  of  ablation  symptoms.  Cannon's 
work  on  the  effect  of  the  emotions  on  the  secretions  of  the 
adrenal  gland  and  sympathetic  systems  is  a  striking  sub- 
stantiation of  this  theory.  Walthard  describes  as  "psycho- 
secretory"  such  effects  of  the  mind  on  the  glands  of  internal 
secretion. 

Although  we  cannot  wholly  accept  Walthard's  theory 
that  ablation  symptoms  are  psychoneurotic  in  origin, 
nevertheless,  we  can  scarcely  deny  that  his  ideas  offer  a 
partial  solution  of  the  problem.  On  the  basis  of  this 
theory  it  is  easier  to  explain  the  fact  that  as  a  rule  ablation 
symptoms  are  greatly  intensified  by  discouraging  post- 
operative complications  or  by  mental  distress,  such  as  that 
over  the  loss  of  organs,  and  that  such  symptoms  may  often 
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be  made  to  disappear  at  once,  on  relieving  the  patient  of 
her  physical  or  mental  disability. 

Walthard's  theory^  however,  cannot  be  accepted  in  toto 
for  unequivocal  ablation  symptoms  are  often  observed  in 
patients,  whose  physical  ills  have  otherwise  been  com- 
pletely relieved  by  the  operation  and  to  whom  the  removal 
of  the  genital  organs  is  a  matter  of  great  mental  satisfac- 
tion. 

Schickele  has  attempted  to  explain  ablation  symptoms  on 
the  ground  that  the  elimination  of  the  ovarian  secretion,  which 
is  vaso  depressor  in  its  action,  allows  a  gradual  and  prolonged 
rise  in  the  blood  tension  and  that  vasomotor  symptoms  result 
from  this  increase  of  pressure.  He  also  showed  that  the  blood 
tension  may  be  reduced  by  the  administration  of  ovarian 
extract.  It  was  found,  however,  that  ablation  symptoms  and 
rise  in  blood  pressure  do  not  always  run  parallel,  that  is  to 
say,  each  may  occur  independently  of  the  other.  Schickele 
explains  this  irregularity  on  the  basis  of  individual  differences 
in  patients,  especially  with  reference  to  the  excitability  of  the 
sympathetic  nervous  system.  He  makes  no  attempt  to  explain 
the  fact  that  ablation  symptoms  usually  come  on  very  soon 
after  the  operation,  while  the  rise  in  blood  pressure  does  not 
appear  before  several  weeks. 

Schickele  encounters  another  difficulty  in  his  observation 
that  "when  one  or  both  ovaries  are  left  in  loco  after  hys- 
terectomy, the  vasomotor  symptom-complex  happens  just  as 
often  as  when  the  ovaries  have  been  extirpated."  These 
symptoms,  he  says,  are  extraordinarily  similar  to,  if  not  exactly 
like,  ablation  changes.  He  names  them  "retention  symptoms*' 
and  ascribes  them  to  products  of  ovarian  secretion  which,  not 
having  a  uterine  outlet  collect  in  the  body  and  cause  the 
characteristic  disturbances. 

Schickele's  theory,  though  suggestive  is  nevertheless 
unsatisfactory,  for  it  is  difficult  not  to  believe  after  com- 
paring cases  exhibiting  ablation  and  retention  symptoms, 
that  the  symptom-complex  in  both  cases  is  not  only  similar 
but  identical  and  originates  from  the  same  cause.     If  this 
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be  true,  how  then  can  we  reconcile  the  fact  that  the  same 
complex  may  be  produced  either  bv  removal  or  retention  of 
one  and  the  same  organ. 

In  order  to  arrive  at  an  answer  to  this  question  it  must 
be  borne  in  mind  that  the  ovary  is  an  integral  part  of  two 
physiological  systems,  namely,  the  secretory  and  reproduc- 
tive, between  which  it  occupies,  so  to  speak,  the  position  of 
a  connecting  link.  On  the  one  hand,  the  ovary  is  a  mem- 
ber of  the  correlated  chain  of  glands  of  internal  secretion, 
the  integrity  of  each  one  of  which  is  necessary  for  the 
proper  physiological  balance  of  the  whole  gi'oup.  During 
the  period  of  development  before  puberty,  the  interrelation 
between  the  ovary  and  the  other  glands  is  of  great  impor- 
tance; during  maturity  up  to  the  time  of  the  menopause 
the  ovary  plays  a  subordinate  but  by  no  means  an  insignifi- 
cant role.  On  the  other  hand,  in  the  reproductive  system 
the  ovary  is  the  predominant  factor,  but  it  is  not  an  inde- 
pendent factor,  for  its  proper  function  depends  on  its 
physiological  association  with  the  uterus  and  endometrium. 
Disturbances  in  either  the  secretory  or  reproductive  sys- 
tem create  reactive  changes  in  the  other.  Familiar 
examples  are  the  menstrual  abnormalities  attendant  upon 
diseases  of  the  pituitary,  thyroid  and  adrenal  glands, 
while  the  reverse  action  is  seen  in  the  anatomical  changes 
of  the  same  glands  during  pregnancy  and  their  various 
constitutional  manifestations  often  seen  with  dysmenor- 
rhea, myopathies,  and  other  pelvic  diseases. 

Inasmuch  as  the  normal  function  of  the  ovary  is  depend- 
ent on  its  physiological  connection  with  the  uterus,  a  dis- 
turbance or  severance  of  this  connection  supposedly  pro- 
duces an  ovarian  dysfunction,  which,  in  turn  is  likely  to 
upset  the  balance  of  the  other  ductless  glands,  thus  creating 
in  them  a  corresponding  dysfunction.  Hence  the  evidences 
of  hypersecretion  of  the  thyroid  and  adrenals,  for  example, 
in  certain  cases  of  dysmenorrhea.    Thus,  too,  a  disturbance 
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of  the  ovarian  function  from  removal  of  the  ovaries  from 
the  body  with  or  without  the  uterus,  or  from  retention  of 
the  ovaries  in  the  body  without  their  uterine  complement, 
is  likely  to  be  communicated  to  the  other  secretory  glands 
with  corresponding  dysfunctional  symptoms.  In  this  way, 
then,  both  ablation  and  retention  symptoms,  as  well  as 
those  similar  changes  that  appear  in  the  course  of  various 
pelvic  diseases,  are  ascribed  to  reactive  influences  in  glands 
other  than  the  ovaries.  The  terms  ablation  and  retention 
symptoms  are  therefore  inadequate  and  misleading.  One 
would  more  correctly  refer  to  the  general  complex  as  dys- 
functional symptoms  and  to  specific  cases  as  dysfunctional 
ablation  or  dysfunctional  retention  symptoms,* 

The  vasomotor  nature  of  the  symptom-complex  is  due  to 
the  fact  that  the  secretory  reaction  is  exerted  chiefly  on  the 
sympathetic  nervous  system.  The  irregularity  of  the 
appearance  of  the  symptoms  is  explained  by  individual 
variation  in  the  power  of  adaptation  to  changes  in  the 
secretory  system.  Inasmuch  as  the  ultimate  effect  is  on 
the  sympathetic  nerves  it  is  to  be  expected  that  in  patients 
with  a  nervous  predisposition,  or  when  postoperative  com- 
plications, or  mental  distress  increase  the  nervous  irrita- 
bility, the  dysfunctional  symptoms  would  be  exaggerated 
and  prolonged.    Such  we  have  seen  to  be  the  case. 

That  the  majority  of  patients  suffer  comparatively  slight 
inconvenience  from  the  removal  of  the  ovaries,  and  many 
of  them  none  at  all,  is  evidence  of  the  subordinate  part 
played  by  the  ovary  during  maturity  in  the  group  of  duct- 
less glands. 

The  foregoing  theory  of  the  origi?!  of  ablation  symptoms 
explains   the   apparently    anomalous   cases    in   which    the 

*  The  term  "dysfunction"  is  employed  throughout  this  article  with- 
out implying  any  change  in  the  chemical  nature  of  the  secretion, 
similarly  the  word  "rhoitfjrd"  secretion  refers  to  a  disturbed  or  abnor- 
mal effect,  irrespective  of  the  cause  of  its  production. 
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symptom-complex  is  made  completely  to  disappear  by  the 
removal  of  the  ovaries.  In  such  cases  there  exists  a  dis- 
harmony in  the  uteroovarian  function  which  causes  reac- 
tive disturbances  in  the  internal  secretory  apparatus. 
Extirpation  of  the  uterus  and  ovaries  removes  the  source 
of  irritation  and  the  glandular  system  resumes  its  normal 
balance.  The  following  case  illustrates  this  point  extremely 
well: 

A  young  woman  of  23,  single,  consulted  me  for  continuous 
and  troublesome  hot  flushes,  which  were  especially  severe  and 
associated  with  other  nervous  and  vague  discomforts  at  periods 
averaging  about  five  or  six  weeks.  She  had  never  menstruated. 
Examination  showed  a  complete  absence  of  the  vagina.  No 
internal  genital  organs  could  be  felt  in  the  pelvis  per  rectum. 
The  patient  was  told  that  she  probably  had  some  ovarian 
tissue  which  by  being  unable  to  functionate  properly  was 
causing  the  trouble.     An  exploratory  laparotomy  was  advised. 

On  opening  the  abdomen  two  entirely  normal  ovaries  were 
discovered,  each  one  at  about  the  level  of  the  lower  pole  of  the 
corresponding  kidney.  In  one  ovary  was  a  well-formed  corpus 
luteum.  Connected  with  each  ovary  was  a  tube  and  rudi- 
mentary strand  of  solid  uterine  tissue,  forming  a  complete 
uterus  didelphys  with  entire  absence  of  the  vagina.  Ovaries 
and  rudimentary  uterus  were  removed.  The  operation  was 
followed  by  an  almost  complete  disappearance  of  hot  flushes 
and  with  consequent  improvement  in  general  health  and  nerve 
control. 

In  this  case  the  disharmony  consisted  in  the  associaton 
of  a  rudimentary  uterus  with  fully  developed  ovaries  so 
that  normal  function  was  impossible.  The  result  was 
typical  dysfunctional  symptoms  of  the  same  nature  and 
origin  as  those  seen  from  ovarian  retention  after  hys- 
terectomy. 

The  following  case  also  illustrates  the  restoration  of 
normal  secretory  function  by  hysterectomy  and  removal  of 
the  ovaries: 
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A.  T. ;  age  45 ;  two  children ;  one  miscarriage  with  twins. 
Seen  January  16,  1915.  Chief  complaint:  severe  menor- 
rhagia,  insomnia,  hot  flushes,  general  nervousness.  Examina- 
tion :  Uterus  in  position,  normal  contour,  slightly  larger  than 
normal.  Operation  January  19,  1915:  Supravaginal  hys- 
terectomy with  the  removal  of  ovaries.  Pathological  exam- 
ination of  uterus  and  ovaries  entirely  negative.  Hot  flushes 
disappeared  immediately  after  operation  and  did  not  recur. 
Completely  regained  nervous  control. 

In  this  case  the  dysfunctional  secretory  activity  was  evi- 
dently the  result  of  a  disharmony  of  function  between 
ovary  and  uterus  as  shown  by  severe  menorrhagia  without 
anatomical  lesion.  The  patient  was  cured  by  removal  of 
both  uterus  and  ovaries. 

The  theory  that  ablation  symptoms  are  due  to  dysfunc- 
tional activity  in  the  internal  secretory  apparatus  has  some 
support  from  ex]Derimental  evidence  though  it  has  as  yet 
not  been  indisputably  proved.  Cristofolletti  and  Adler 
produced  by  subcutaneous  injections  of  small  doses  of 
adrenalin,  symptoms  similar  to  those  of  the  menopause, 
*'.  e.,  rise  in  blood  tension,  irregular  pulse,  blushing  of  the 
skin,  headaches  and  feelings  of  anxiety.  Adler  found  a 
greater  reaction  to  adrenalin  in  individuals  from  whom  the 
ovaries  had  been  taken.  Results  of  this  kind  are  sugges- 
tive but  by  no  means  conclusive,  for  none  of  the  symptoms 
produced  can  be  said  to  be  specifically  of  the  menopause 
type. 

To  the  gynecologist  the  practical  point  in  the  study  of 
ablation  symptoms  is  the  question  of  the  removal  or  reten- 
tion of  ovarian  tissue  in  the  course  of  hysterectomy  opera- 
tions. Theoretically  we  have  attempted  to  show  that  the 
symptom-complex  results  from  a  breaking  of  the  harmony 
of  the  utero<>varian  function.  Upon  this  theory  it  is  rea- 
sonable to  expect  that  if  the  uterus  be  extirpated,  dysfunc- 
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tional  symptoms  would  ensue  whether  the  ovaries  be 
removed  or  not.  Let  us  now  see  whether  or  not  this  con- 
clusion is  borne  out  by  clinical  evidence. 

II.       POSTOPERATIVE    RESULTS    FOLLOWING    HYSTEEECTOMT 
WITH   ONE   OS  BOTH   OVARIES  LEFT   IN   SITU 

It  is  of  course  obvious  that  the  leaving  of  ovaries  in  the 
pelvis  after  hysterectomy  is  feasible  only  in  a  limited 
number  of  cases.  It  is,  for  example,  out  of  the  question 
after  operations  for  malignancy  or  extensive  tuberculosis 
of  the  pelvic  organs.  In  cases  of  a  pelvic  inflammatory 
disease  which  is  sufficiently  destructive  to  require  hyster- 
ectomy the  ovaries  should  not  be  allowed  to  remain,  even 
if  there  be  considerable  normal  ovarian  tissue,  for  in  these 
cases  the  surface  epithelium  has  invariably  been  damaged 
to  such  an  extent  by  adhesions  that  the  organ  is  sure  to 
become  adherent  again.  An  isolated  ovary  buried  in 
adhesions  is  extremely  liable  to  form  retention  cysts  which 
may  cause  so  much  trouble  to  the  patient  as  to  require 
removal  later.  The  operation  of  digging  out  an  adherent 
cystic  ovary  from  the  depths  of  a  pelvis  in  which  hysterec- 
tomy has  been  done  is  a  difficult  and  serious  one.  The 
following  case  illustrates  the  inadvisability  of  ovarian 
retention  in  cases  of  hysterectomy  for  pelvic  inflammation : 

N.  D. ;  age  24.  Case  of  chronic  pelvic  inflammation.  Had 
had  a  previous  conservative  operation.  Operation :  Supra- 
vaginal hysterectomy — removal  of  left  adnexa.  Eight  ovary 
which  was  undamaged  left  in  situ.  Patient  returned  one  year 
later  with  small  postoperative  hernia,  painful  cystic  tumor  in 
pelvis,  and  suffering  from  severe  hot  flushes.  Operation :  Cyst 
of  ovary  densely  adherent  in  pelvis,  removed  with  much  diffi- 
culty on  account  of  bleeding.  Hernia  repaired.  Good  recov- 
ery.    Great  improvement  in  hot  flushes  following  operation. 

Leaving  in  one  or  both  ovaries  is  anatomically  feasible 
in  certain  cases  of  small  or  moderate-sized  myomata,  or  in 
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the  myopathies  without  apparent  lesion,  or  in  procidentia 
cases  in  which  the  method  of  removing  the  uterine  body  is 
adopted.  Even  under  these  favorable  conditions  it  is  prob- 
able that  the  surface  of  the  ovary  usually  becomes  adher- 
ent. The  germinal  epithelium  is  a  very  delicate  structure 
and  readily  desquamates  under  comparatively  slight 
inflammatory  or  circulatory  influences.  It  is  for  this  rea- 
son that  the  ovary  has  such  a  marked  disposition  to 
adherence  to  neighboring  organs. 

I  have  frequently  had  occasion  to  remove  ovaries  that 
had  been  retained  at  a  previous  hysterectomy  operation 
and  in  every  instance  the  ovaries  have  been  found  densely 
adherent,  degenerated  and  cystic. 

In  addition  to  the  tendency  which  the  retained  ovary  has 
to  form  adhesions  and  cysts  it  also  possesses  the  power  of 
developing  tumors  which  may  be  of  a  malignant  nature. 
Experimental  evidence  demonstrates  that  if  the  ovary  be 
left  in  situ  with  due  care  to  preserve  its  blood  supply  it 
may  continue  to  ovulate  for  a  considerable  period.  In  the 
course  of  time  the  functional  activities  cease.  It  must, 
however,  not  be  inferred  that  the  retained  atrophied  ovary 
loses  its  power  of  abnormal  cell  proliferation  any  more 
than  does  the  atrophied  ovary  of  the  menopause.  The  fol- 
lowing case  illustrates  the  malignant  fate  of  a  retained 
ovary  nine  years  after  a  hysterectomy  for  fibroids : 

R.  S. ;  age  47.  Had  liad  operation  nine  years  before. 
Eemoval  of  uterus  for  fibroid,  both  ovaries  being  left  in  sUu. 
Examination  showed  large  adherent  tumor  in  pelvis.  Opera- 
tion, October  3,  1916 :  Eemoval  of  large  papillary  cyst  of  right 
ovary  very  adherent  to  the  intestines.  Intestinal  wall  injured 
and  repaired.  I^ft  ovary,  adlierent,  small  and  shrivelled, 
removed  witli  atrophied  tube.  Pathological  examination: 
Malignant  papillary  cystadenoina  of  right  ovary.  Left  ovary 
atrophied,  but  germinal  epithelium  very  prominent  and  active, 
dipping  down  into  stroma  and  showing  a  papillary  inclination. 
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Evidently  early  stage  of  cyst^denoma.  Patient  made  good 
recovery  from  ether,  but  a  few  weeks  after  discharge  showed 
irregular  masses  in  pelvis,  probably  recurrence  of  malignant 
disease. 

I  am  indebted  for  the  following  case  to  Dr.  Hugh  Will- 
iams, who  consulted  me  during  its  progress : 

M.  B. ;  age  25.  Two  children,  two  miscarriages.  Last 
pregnancy  four  years  previous.  Chief  complaint:  Menor- 
rhagia and  metrorrhagia,  for  which  curetting  two  years  before 
had  given  only  temporary  relief.  Operation  August  30,  1910. 
Vaginal  hysterectomy.  Both  ovaries  and  tubes  left  in  situ. 
Pathological  report:  Sclerotic  uterus  with  atrophied  mucosa. 
Normal  convalescence.  Following  operation  severe  menopause 
symptoms.  Every  twenty-eight  days  distressing  molimina  of 
menstruation  with  severe  pelvic  pain,  headache  and  nausea. 
At  these  periods  psychoneuroses  appeared  which  gradually 
grew  worse  until  they  appeared  in  the  form  of  insane  outbursts 
each  month.     Retained  ovaries  painful  and  tender. 

January  8,  1913,  abdominal  operation.  Removal  of  both 
tubes,  ovaries  and  appendix.  Pathological  report :  Ovaries 
cystic,  fibrous,  corpora  hemorrhagica.     Normal  convalescence. 

Later  history.  Patient  recovered  immediately  and  com- 
pletely from  menopause  and  psychoneurotic  symptoms.  Is 
now  perfectly  well. 

In  this  case  the  retained  ovaries  not  only  underwent 
anatomical  changes  that  caused  pain  and  tenderness,  but 
they  also  produced  dysfunctional  vasomotor  and  psycho- 
neurotic symptoms  of  the  most  pronounced  hysteric  type. 
They  were  made  completely  to  disappear  by  removal  of 
the  ovaries. 

From  the  above  cases  it  is  sufficiently  evident  that  an 
ovary  retained  in  situ  is  by  no  means  a  harmless  organ, 
and  that  its  retention  may  subject  the  patient  to  later 
trouble  of  a  serious  kind. 

So  far  we  have  considered  the  retained  ovary  in  relation 
to  its  anatomical  possibilities.  We  will  now  regard  it 
from  a  physiological  viewpoint. 
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It  is  an  extremely  widespread  belief  among  surgeons 
that  the  retention  of  ovaries  in  situ,  after  removal  of  the 
uterus,  eliminates  partially  or  completely  the  so-called 
ablation  symptoms.  At  a  meeting  of  the  American  Gyne- 
cological Society  in  1910  at  which  the  subject  was  fully 
discussed  there  was  but  one  dissenting  voice  to  the  recom- 
mendation by  the  readers  of  papers  for  conservation  of 
ovaries  after  hysterectomy.  Definite  statistics  on  the  com- 
parative merits  of  consen^ation  and  ablation  with  special 
reference  to  symptoms  of  the  surgical  menopause  are  some- 
what meager ;  nevertheless,  what  testimony  we  have  in  the 
literature  is  very  significant.  Schickele  finds  "that  when 
one  or  both  ovaries  are  retained  the  vasomotor  symptom- 
complex  happens  just  as  often  as  when  the  ovaries  have 
been  extirpated." 

Walthard  in  a  comparison  of  his  own  cases  finds  an 
improvement  of  only  2  per  cent,  in  retention  over  ablation. 

Walthard  again  in  a  later  article  sums  up  the  statistics 
collected  by  Sarwey,  of  Tiibingen,  Cemach,  of  Miinich, 
and  Semi,  of  Berne,  and  finds  that  "in  those  patients 
whose  uterus  and  ovaries  have  been  removed,  only  in  from 
1  to  2  per  cent,  of  all  cases  do  the  above  mentioned  symp- 
toms appear  more  commonly  than  in  those  whose  ovaries 
have  been  left  behind." 

Konstantinidis  in  134  cases  of  hysterectomy  with  reten- 
tion of  one  or  both  ovaries  found  that  one-half  suffered 
from  vasomotor,  one-third  from  trophic  and  one-seventh 
from  psychic  disturbances. 

My  own  figures  are  given  in  the  table  below  in  which  a 
small  number  of  retention  cases  is  compared  with  a  much 
larger  number  of  total  ablation  cases  with  special  reference 
to  hot  flushes.  In  this  series  the  retention  cases  actually 
suffer  by  comparison  as  far  as  severity  is  concerned 
though  the  incidence  of  symptoms  is  almost  identical  in  the 
two  series. 
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Walthard  and  Schickele  both  find  that  the  symptoms 
appear  in  approximately  80  per  cent,  of  all  hysterectomy 
cases,  whether  ovaries  are  retained  or  not.  It  will  be  seen 
that  my  results  correspond  closely  to  their  figures. 

In  contrast  to  these  figures  are  those  of  Dickinson,  who 
in  a  series  of  163  eases  in  which  ovaries  had  been  retained, 
reports  that  "80  per  cent,  were  free  from  the  disturbances 
of  the  surgical  menopause."  These  figures  are  not  only 
far  ahead  of  any  others  that  have  been  published  but  they 
are  even  better  than  those  of  the  natural  menopause,  in 
which  it  is  generally  accepted,  that  about  one-half  of  all 
women  experience  vasomotor  changes, 

^Notwithstanding  the  findings  of  Dickinson  my  experi- 
ence impels  me  to  the  conclusion  that  the  retention  of 
ovaries  after  hysterectomy  insures  only  a  slight  improve- 
ment in  the  menopause  symptoms  over  ablation,  and  that 
this  slight  advantage,  even  if  it  exists  at  all,  does  not  com- 
pensate for  the  dangers  of  adhesions  with  cyst  formation, 
malignant  degeneration,  and  physiological  disturbances 
which  the  conservation  of  the  ovaries  entails. 

III.   TKAXSPLANTATION  AFTER  HYSTERECTOMY 

On  account  of  the  prevailing  superstition  regarding  the 
dire  effects  of  removing  ovaries,  it  is  not  infrequently 
necessary  for  the  mental  comfort  of  the  patient  to  leave 
behind  ovarian  tissue  even  though  the  patient  be  warned 
that  the  retained  ovary  may  cause  later  trouble.  In  order 
to  meet  this  contingency  and  at  the  same  time  to  avoid  the 
dangers  of  leaving  ovaries  m  situ  the  expedient  was 
adopted  of  transplanting  a  section  of  healthy  ovary.  In 
the  first  eases  the  transplantations  were  made  within  the 
leaves  of  the  broad  ligament  in  the  paraeervical  cellular 
tissue.  This  manceuver  soon  proved  unsatisfactory,  for  in 
3  cases  the  transplanted  tissue  became  cystic  and  painful. 
In  one  of  these,  menstrual  molimina  appeared  with  profuse 
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nosebleed,  which  the  physician  who  reported  the  case  to 
me,  regarded  as  vicarious  menstruation.  Xone  of  the 
cases  were  operated  on  for  removal  of  the  transplanted 
ovary,  although  in  one  instance  the  operation  was  advised. 
In  the  light  of  these  results,  the  transplantations  were 
then  made  in  the  abdominal  rectus  muscle,  from  which 
location  the  ovary  might  easily  be  extracted  in  the  event  of 
troublesome  complications.  In  order  to  determine  the  pos- 
sible influence  of  transplanted  ovarian  tissue  on  the  meno- 
pause symptoms  after  extirpation  of  the  uterus  letters  were 
written  to  each  patient  containing  questions  as  to  improve- 
ment in  health  from  the  operation,  presence  or  absence  of 
hot  flushes  following  the  operation,  whether  they  were  few 
or  many,  diminution  of  sexual  sensibility,  and  any  special 
increase  of  general  nervousness.  The  results  of  this 
inquiry  are  partly  recorded  in  the  table  below  in  which  it 
will  be  seen  that  the  showing  is  actually  not  so  good  as  in 
the  cases  where  total  ablation  was  performed.  Making 
allowances  for  the  discrepancy  in  the  number  of  cases 
observed  and  for  variations  in  patients'  answers  to  ques- 
tions, the  conclusion  is  inevitable  that  when  the  uterus  has 
been  extirpated  transplanted  ovarian  tissue  probably  has 
no  marked  influence  one  way  or  the  other  on  the  surgical 
menopause  symptoms.  This  conclusion  has  also  been 
reached  by  Tuffier. 

Chalfant  has  recorded  17  cases  of  transplantation  after 
hysterectomy,  the  percentages  of  symptoms  in  which  are 
appended  in  the  table  below.  His  results  in  this  respect 
are  strikingly  similar  to  mine,  excepting  that  ho  finds  an 
improvement  over  his  40  total  ablation  cases. 

Our  experience  with  transplantation  lends  still  further 
support  to  the  theory  that  the  so-called  ablation  symptoms 
are  due  to  a  breaking  of  the  uteroovarian  harmony,  and 
that  if  the  uterus  is  removed  the  retention  of  ovarian  tissue 
either  in  situ  or  by  transplantation  is  of  little  physiological 
value. 
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It  must,  however,  be  borne  in  mind  that  if  the  uterus  is 
not  removed  the  iiteroovarian  harmony  may  be  retained 
for  a  time  at  least  by  transplanted  ovarian  tissue,  so  that 
menstruation  may  continue  and  ablation  symptoms  be  pre- 
vented. This  has  been  proved  a  number  of  times,  but  it  is 
difficult  to  imagine  under  just  what  circumstances  it  would 
be  advisable  to  leave  the  uterus  by  itself  in  the  pelvis,  and 
transplant  the  ovaries  to  some  distant  part.  Our  experi- 
ence has  led  us  very  definitely  to  the  conclusion  that  when 
both  ovaries  must  be  removed,  the  uterus  also  should  be 
extirpated,  for  an  isolated  uterus  almost  invariably  causes 
trouble  and  frequently  requires  removal.  Implantation  of 
the  ovaries  does  not  in  any  way  obviate  this  difficulty,  even 
though  it  may  preserve  menstruation  for  the  limited  period 
during  which  the  ovarian  graft  retains  its  function  of  ovu- 
lation.    The  following  case  illustrates  this  point: 

A.  G. ;  age  30.  First  seen  June  15,  1914.  Appendectomy 
nine  years  before.  Six  months  before  had  had  "ovaries 
removed,"  details  of  operation  not  known.  Subsequent  devel- 
opments showed  that  tubes  and  ovaries  had  been  removed  and 
ovarian  tissue  transplanted  in  abdominal  fat  on  each  side  of 
median  wound.  Menstruation  had  come  on  three  weels  after 
operation  and  Md  appeared  regularly  since. 

Chief  complaint:  Continual  pelvic  pain.  Lump  in  abdo- 
men. Examination :  Small  uterus  attached  to  abdominal 
wall.  Adherent  tender  mass  in  left  pelvis.  Movable  tender 
tumor  in  abdominal  wall  to  left  of  scar. 

Operation  June  17,  1914:  Hysterectomy.  Lysis  of  omental 
and  intestinal  adhesions  in  right  pelvis.  Eemoval  of  cystic 
ovarian  tissue  from  fat  on  left  of  abdominal  scar. 

July  27,  1914.  Eeadmitted  to  hospital.  Tumor  had 
appeared  in  abdominal  wall  on  right  of  incision  one  week  after 
leaving  hospital.  Operation :  Eemoval  of  cystic  ovarian 
tissue  from  fat  on  right  of  median  scar. 

December  9,  1915.  Eeadmitted  to  hospital.  Tender  tumor 
of  abdominal  wall  on  left  of  incision,  which  had  appeared  six 
months  before.  Operation :  Eemoval  of  cystic  ovarian  tissue 
in  fat  on  left  of  scar. 
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In  this  case  ovarian  tissue  seemed  to  be  scattered  through 
the  abdominal  fat  and  was  indistinguishable  until  it  had 
become  cystic. 

It  has  been  found  possible  to  restore  the  uteroovarian 
harmony,  by  heteroplastic  transplantation  in  castrated 
women  in  whom  the  uterus  has  been  left  behind,  so  that 
menstruation  is  resumed  and  ablation  symptoms  made  to 
disappear.  Operations  of  this  kind  are  not  universally  suc- 
cessful, as  heteroplastic  grafts  do  not  always  take  on 
account  of  the  physiological  antagonism  of  blood  and  tissue 
that  exists  between  different  individuals. 

As  has  been  said  above,  castration  without  extirpation 
of  the  uterus  is  an  ill-advised  operation,  and  besides  other 
discomforts  is  apt  to  be  followed  by  historic  menopause 
symptoms  of  the  severest  type.  One  not  infrequently 
encounters  patients  who  have  received  surgical  treatment 
of  this  kind  and  for  a  certain  number  of  such  cases  hetero- 
transplantation undoubtedly  has  a  field  of  usefulness. 

Notwithstanding  the  negative  conclusions  at  which  we 
have  arrived  as  to  the  physiological  value  of  retained  ova- 
rian tissue  after  removal  of  the  uterus,  it  is  nevertheless 
necessary  at  times  from  sentimental  reasons  to  conserve 
the  ovary.  In  such  a  case  is  it  better  to  leave  one  or  both 
ovaries  in  situ  or  to  transplant  ?  Animal  experimentation 
has  shown  that  an  ovary  retained  in  place  with  careful 
consideration  as  to  its  blood  supply  retains  its  anatomical 
functions  much  longer  than  does  one  that  has  been  grafted 
(Kawasoye).  So  far  as  the  secretory  influence  on  the 
general  organism  is  concerned  the  statistics  presented  in 
this  paper  seem  to  show  an  apparent  advantage  in  favor  of 
the  ovary  retained  in  situ.  It  is,  however,  the  custom  of 
the  writer,  when  conservation  is  imperative  to  forego  this 
somewhat  doubtful  advantage  and  instead  to  graft  a  sec- 
tion of  the  ovary  in  the  abdominal  wall  where  its  removal 
if  necessary  will  be  a  simple  procedure  and  not  a  serious 
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major  operation.  It  is  done  with  the  full  conviction  that 
the  only  possible  benefit  it  can  have  is  to  relieve  the  mental 
distress  of  a  patient  whose  mind  cannot  be  disimbued  of  an 
ill-founded  superstition. 

IV.       STATISTICS 

The  appended  table  is  the  result  of  an  investigation  to 
determine  the  incidence  and  gravity  of  ablation  symptoms. 
As  stated  above,  hot  flushes  were  taken  as  the  standard,  for 
they  are  far  more  constant  than  other  vasomotor  symptoms, 
and  are  nearly  always  present  if  other  symptoms  occur. 
The  number  of  cases  of  retained  ovaries  is  too  small  for 
complete  comparison.  As  there  were  only  10  personal 
cases  to  record,  16  of  other  operators  were  taken  from  the 
hospital  records  in  order  to  make  the  list  more  valuable. 
Notwithstanding  the  small  number  of  cases  the  percentage 
results  tally  so  closely  with  those  of  Walthard  and 
Schickele  that  they  are  at  least  significant. 

In  studying  the  cases  of  total  ablation  a  number  of 
observations  were  made  which  are  of  special  interest. 

Hot  flushes  were  reported  by  many  patients  who  had 
passed  the  natural  menopause  at  the  time  of  the  operation. 
This  fact  is  evidence  that  the  ovary  retains  its  influence  as 
a  secretory  organ  long  after  ovulation  ceases.  It  is  also 
confirmatory  of  the  theory  now  generally  accepted,  that 
there  exists  in  the  structure  of  the  ovary  outside  of  the 
corpus  luteum,  an  important  source  of  its  internal  secre- 
tion. 

There  is  a  considerable  difference  of  opinion  as  to  the 
influence  of  age  on  the  severity  of  artificial  menopause 
symptoms.  Polak,  Dickinson,  Chipman  and  others  assert 
that  the  younger  the  patient  is  the  more  severe  the  symp- 
toms. Walthard  on  the  other  hand  finds  that  the  age 
makes  no  difference.  In  our  series  the  severest  symptoms 
appeared  most  commonly  in  women  approaching  or  pass- 
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ing  through  the  natural  menopause,  that  is  to  say  between 
the  ages  of  40  and  50.  This  we  have  ascribed  to  the 
greater  instability  of  the  nervous  system  at  the  critical 
period  of  life. 

In  a  comparison  between  the  symptoms  of  the  surgical 
and  the  natural  menopause  we  find  that  the  disturbances  of 
the  natural  menopause  are  far  more  complex  than  in  the 
former,  ranging  as  they  do  from  mild  vasomotor  changes 
to  serious  psychoneuroses.  There  is  also  a  less  definite 
time  limit  to  their  duration.  The  surgical  menopause 
symptoms  on  the  other  hand,  have  a  greater  incidence 
(i.  e.,  80  per  cent,  instead  of  50  per  cent.).  Their  average 
duration  is  three  to  four  months.  In  general  patients 
sulfer  less  from  the  artificial  than  from  the  natural  meno- 
pause. 

TABLE    OF    STATISTICS 


Transplanta-         Chalfant 

tion.  transplantation. 

17  cases. 


One  or  both 
Total  ovaries  left 

ablation.  in  situ. 

233  cases.  26  cases.  53  cases. 

Per  cent.  Per  cent.  Per  cent.  Per  cent. 

No  hot  flushes 20  19  10  12 

Few  hot  flushes   .  .         42  19  53  70 

Many  hot  flushes.  .38  62  37  18 

Total   incidence   of 

hot  flushes 80  81  90  88 

Walthard    Incidence  of  menopause  symptoms  2  per  cent. 

less  in  cases  of  retained  ovaries. 

Schickele    Incidence  of  menopause  symptoms  the  same  in 

cases  of  retention  and  ablation. 
Cemach,  Sarwey, 

Senn    Incidence  of  menopause  symptoms,  1  or  2  per 

cent,  less  in  cases  of  retained  ovaries. 
Konstantinidis    . . .         134  cases,  one  or  both  ovaries  retained. 

Vasomotor  sj-mptoms  50     per  cent. 

Trophic  disturbances  33J  per  cent. 

Psychic  disturbances  12     per  cent. 

Dickinson    Incidence  of  surgical  menopause  symptoms  in 

163  cases — one  or  both  ovaries   retained — 
20  per  cent. 
Tuffier Incidence  of  menopause  symptoms  after  trans- 
plantation, 50  per  cent. 
Natural  Menopause       Incidence  of  symptoms, 50  per  cent.  (Schickele). 
Gyn  Soc  15 
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V,       CONCLUSIONS 

1.  Specific  surgical  menopause  symptoms  consist  chiefly 
of  vasomotor  disturbances  in  the  form  of  hot  flushes. 

2.  Theoretically,  vasomotor  changes  of  the  artificial 
menopause  are  due  to  a  break  in  the  uteroovarian  func- 
tional harmony,  by  which  the  physiological  balance  of  the 
glands  of  internal  secretion  is  upset  with  consequent  dys- 
functional activity. 

3.  After  extirpation  of  the  uterus,  vasomotor  disturb- 
ances ensue  with  approximately  equal  frequency,  whether 
the  ovaries  be  retained  in  situ,  totally  ablated,  or  trans- 
planted. 

4.  Retention  of  ovarian  tissue  after  hysterectomy  is  of 
little  or  no  physiological  value  and  may  be  productive  of 
serious  harm  to  the  patient. 

I  am  indebted  to  Miss  H.  J.  Ewin,  superintendent  of  the 
Free  Hospital  for  Women,  for  sending  letters  of  inquiry 
to  patients  and  tabulating  the  answers  from  which  the  per- 
sonal statistics  contained  in  this  paper  were  compiled. 
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THE  PREPARATION  AND  STANDARDIZATION 
OF  OVARIAN  AND  PLACENTAL  EXTRACTS 


By  W.  H.  Mobley,  M.  D. 
Detroit,  Mich. 


Anyone  who  has  read  the  various  articles  and  mono- 
graphs that  have  appeared  in  the  literature  in  the  last  few 
years  on  the  internal  secretion  of  the  ovary  or  placenta  has 
no  doubt  been  impressed  by  the  great  disparity  of  results 
obtained  with  extracts  of  these  organs.  This  also  obtains 
for  the  other  glands  that  possess  an  internal  secretion  with 
exception  of  the  adrenals.  One  investigator  will  arrive  at 
seemingly  beautiful  results  with  an  extract  of  a  certain 
endocrine  gland,  while  another  will  obtain  a  result  exactly 
opposite  with  an  extract  of  the  same  gland.  One  investi- 
gator may  isolate  from  the  same  gland  two  products,  whose 
action  is  antagonistic.  Another  research  worker  will  try 
to  confirm  the  work  of  these  others  and  obtain  negative 
results,  if  indeed  he  does  not  get  results  different  from 
those  he  is  attempting  to  duplicate.  The  reason  for  this 
dift'erence  is  that  each  one  has  made  an  extract  by  a  differ- 
ent method  and  in  a  different  way. 

The  need,  therefore,  for  more  uniform  methods  in  the 
preparation  of  ovarian  and  placental  extracts  at  once 
becomes  apparent.  For  in  no  other  way  can  the  results  of 
the  different  research  workers  and  clinicians  be  compared. 
The  tangible  data,  both  in  the  laboratory  and  in  the  clinic. 
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are  at  best,  small.  At  present  results  obtained  from 
extracts  of  the  entire  ovary  or  from  the  yellow  body  alone, 
without  note  of  whether  aqueous,  alcoholic,  or  ethereal 
extraction  is  employed,  are  reported.  The  results  will  of 
course  vary  and  are  not  comparable.  All  these  differences 
and  annoyances  will  disappear  as  soon  as  the  active  prin- 
ciple of  the  ovary  and  placenta  is  isolated.  But  until  then 
it  would  be  much  better  if  some  uniform  method  for  the 
preparation  and  the  standardization  of  ovarian  and  pla- 
cental extracts  were  formulated. 

Perhaps  a  short  review  of  some  of  the  more  important 
articles  on  the  preparation  of  ovarian  and  placental 
extracts  and  a  description  of  the  attempts  made  to  isolate 
their  active  principle,  may  be  of  aid  in  showing  the  abso- 
lute necessity  of  a  more  uniform  method  of  preparation. 
It  is  only  within  the  last  ten  years  that  an  attempt  has  been 
made  to  isolate  the  active  principle  of  the  ovary  and  pla- 
centa, especially  the  former.  Before  that  and  even  up  to 
the  present  time,  the  desiccated  product  of  the  ovary  or 
corpus  luteum  has  been  given  to  allay  symptoms  referable 
to  some  disturbance  of  the  internal  secretory  mechanism 
of  the  ovary.  Among  the  first  to  attempt  to  make  an 
extract  that  would  contain  the  active  principle  of  the  ovary 
was  Iscovesco.  He  investigated,  as  early  as  1908,  the 
action  of  the  so  called  "lipoids"  obtained  from  the  red 
blood  corpuscles,  the  hyophysis,  the  kidney,  the  suprarenal 
capsules,  the  ovaries,  the  testicles  and  the  corpora  lutea. 
He  found  that  the  "lipoids"  obtained  from  these  sources 
exerted  a  certain  action  on  the  female  genitalia  and  discov- 
ered at  the  same  time  that  there  were  two  classes  of  these 
lipoids,  classified  according  to  their  action.  One,  which 
he  called  "homo-stimulating,"  had  an  action  on  the  same 
organ  from  which  it  was  derived  and  the  other,  called 
"hetero-stimulating,"  had  an  action  on  different  organs. 
This  division  was  purely  arbitrary,  as  he  discovered  later. 
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Of  special  importance  are  the  two  "lipoids"  which  he  char- 
acterizes as  "II  F.  b."  and  "V.  D.  c,"  both  being  obtained 
from  the  ovary,  the  latter  he  was  able  to  isolate  from  the 
corpora  lutea.  His  technique  in  preparation  as  given  in  his 
paper,  which  appeared  in  the  Comptes  Eendus  de  Soc.  de 
Biol.,  1912,  Ixxii,  858,  is,  brie%,  as  follows :  The  fresh  organ 
is  finely  pulped  and  the  pulp  thrown  into  three  times  its 
volume  of  95  per  cent,  alcohol,  in  which  it  is  allowed  to 
remain  two  hours.  This  is  then  filtered,  set  aside  to  extract 
the  lipoids  and  is  designated  as  Fraction  I.  The  residual 
pulp  is  desiccated  at  40  degrees,  pulverized  and  treated  with 
different  solvents.  First,  it  is  extracted  with  sulphuric  ether 
and  this  is  called  Fraction  II  of  the  "lipoids."  The  residue 
therefrom  is  dried,  powdered  and  treated  with  acetone  in  the 
same  manner,  which  gives  Fraction  III.  Further  extraction 
with  the  resulting  residue  gives  Fraction  IV,  and,  lastly, 
with  alcohol.  Fraction  V  is  obtained.  All  these  fractions 
being  prepared,  their  subdivision  and  purification  follows. 
For  example,  with  Fraction  II  the  ether  extract  is  dissolved 
in  petroleum  ether,  giving  an  insoluble  portion  A,  which  is 
small  in  amount,  and  a  soluble  portion  B,  which  constitutes 
the  major  part.  This  latter  is  desiccated  and  redissolved  in 
ether.  There  remains  then  an  insoluble  part,  which  is 
removed  by  the  centrifuge.  The  clear  supernatant  solution 
is  then  thrown  into  about  ten  times  its  volume  of  acetone, 
pure  and  free  from  any  acid,  and  allowed  to  stand  in  the 
refrigerator  24  hours.  At  the  end  of  this  time  an  abundant 
precipitation  will  be  found  in  the  bottom  of  the  receptacle, 
which,  when  filtered,  constitutes  portion  C.  The  acetone 
solution  is  concentrated  and  put  into  the  refrigerator,  giving, 
after  cooling,  a  j'ellowish  white  mass,  which  is  portion  D. 
The  remainder  of  the  acetone  solution,  which  has  passed 
through  the  filter,  is  then  completely  dried  and  the  precipi- 
tate is  dissolved  in  boiling  alcohol.  All  should  dissolve,  after 
which  it  is  cooled  for  24  hours,  giving  portion  E,  and  a 
dissolved  portion  F.  Each  of  these  fractions  (A,  B,  C,  D, 
E,  and  F),  thus  isolated,  is  far  from  being  considered  as 
chemically  pure  and  each  must  be  dissolved  in  petroleum 
ether,  ordinary  ether,  cold  alcohol,  and  finally  in  warm  alco- 
hol. There  is  obtained  by  this  means  the  series  a,  b,  c,  d  of 
the  corresponding  substances.     The  same  procedure  is  gone 
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through  with  Fractions  III,  IV  and  V.  Each  fraction  was 
tested  upon  animals,  and  only  those  which  produced  a  rapid 
growth  of  the  uterus  were  considered  "active."' 

Thus  it  will  be  seen  from  the  careful  and  painstaking 
work  of  Iscovesco  that  when  an  extract  of  the  ovary,  corpus 
luteum  or  of  the  placenta  is  used  in  laboratory  experiments 
or  in  the  clinic,  care  must  be  exercised  in  obtaining  the 
active  fraction  of  the  extract  or  the  vital  part  of  the  organ 
may  be  left  behind  on  the  filter  paper  and  thrown  away. 
Concerning  the  physiological  action  of  these  fractional 
extracts  of  Iscovesco  and  the  results  obtained  by  him  in 
the  laboratory  and  in  the  clinic,  no  mention  will  be  made. 
Those  interested  in  this  part  of  his  work,  may  consult  his 
recent  articles  in  literature. 

According  to  his  technique,  outlined  above,  the  "active 
substance,"  which  he  describes  as  "II  F.  b.,"  might  briefly 
be  considered  as  an  ether  extract  of  the  desiccated  organ 
(ovary),  soluble  in  acetone  (at  ordinary  temperature),  having 
further  been  purified  by  boiling  alcohol,  concentration  and 
extraction  with  petroleum  ether.  The  other  substance, 
V,  D.  c,  appears  to  have  been  obtained  from  the  residue 
remaining  after  treating  first  with  alcohol,  then  with  ether, 
then  with  acetone,  followed  by  chloroform,  and  finally  with 
alcohol  again.  This  alcohol  soluble  substance  is  then  pre- 
sumably purified  by  solution  in  petroleum  ether,  resolution  in 
ether  and  precipitation  by  acetone  and  in  turn  further  puri- 
fied by  solution  in  petroleum  ether,  ordinary  ether  and  cold 
alcohol.  The  substance  then  is  acetone  insoluble,  wliereas  his 
previous  substance  II  F.  b.  is  soluble  in  acetone. 

Herrmann  followed  the  plan  of  Iscovesco  in  the  prepara- 
tion of  ovarian  and  placental  extracts  and  published  his 
article  early  in  1915.  Herrmann  believes  that  he  has  suc- 
ceeded in  separating  the  "active  substance"  of  the  corpus 
luteum  and  of  the  placenta  as  a  specific  chemical  sub- 
stance.   He  attempted  to  prove  this  clinically  and  on  ani- 
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mals.  Many  colored  figures  are  appended  to  his  article 
and  his  results,  if  true,  show  wonderful  changes  from  only 
a  few  doses  of  his  so-called  "active  principle." 

His  method  of  extraction,  while  not  identical  with  that  of 
Iscovesco,  given  ahove,  will  not  be  described  in  toto  at  this 
time.  He  was  able  to  obtain  three  fractions  by  his  method 
and  these  were  further  purified  by  distillation  and  tested.  It 
was  found  that  the  so-called  middle  run  produced  a  thickly 
viscous  body,  Avhich  represents,  as  he  believes,  the  real  active 
principle  of  the  ovary.  This  active  substance,  as  further 
described  by  Herrmann,  is  a  yellowish  glistening  oil,  which 
is  solidified  by  cooling,  but  other^vise  remains  thickly  viscous. 
It  gives  a  very  decided  cholesterin  reaction.  It  becomes  brown 
when  exposed  to  the  air,  apparently  by  taking  up  oxygen,  and 
is  composed  of  three  elements,  carbon,  hydrogen  and  oxygen. 
The  body  is  a  cholesterin  derivative.  It  is  soluble  in  alcohol, 
ether,  petroleum  ether,  acetone  and  benzol,  but  is  insoluble 
in  water. 

Herrmann  found  the  same  active  substance  with  identi- 
cal physiological  properties,  in  the  placenta,  as  well  as  in 
the  corpus  luteum.  However,  one  placenta  contains  more 
of  the  active  substance  than  one  corjDus  luteum.  The 
method  of  preparation  is  the  same  in  both  cases. 

Seitz,  "Wintz  and  Fingerhut  found  that  the  corpus  luteum 
contained  two  "bodies."  One,  which  they  designated  as  "luteo 
lipoid,"  has  an  inliibitory  action  on  the  blood  and,  injected 
subcutaneously,  before  and  during  the  menses,  lessens  the 
flow  and  shortens  it.  The  other  body  they  call  "lipamin," 
soluble  in  water,  a  luteo  lipoid  or  lecithin-albumin,  which 
causes,  when  injected  into  animals,  an  increased  growth  of 
the  genitalia.  Subcutaneously  injected  in  women,  it  causes 
the  appearance  of  the  menses  in  cases  of  amenorrhea.  "Luteo 
lipoid"  and  "lipamin"  are  antagonistic  bodies  and  regulate 
the  course  of  the  menses.  Their  method  of  extraction  is 
given  in  an  indefinite  sort  of  way.  They  obtain  the  various 
lipoid  fractions  by  extraction  with  alcohol,  chloroform,  ether 
and  acetone.  By  later  evaporation,  redissolving  and  extrac- 
tion they  obtained  the  two  antagonistic  bodies  mentioned 
above. 
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A  hasty  review  of  the  methods  of  these  research  workers 
(Iscovesco,  Herrmann,  Seitz  et  at.)  shows  that  they  all 
used  practically  the  same  method  of  extraction  and,  as  far 
as  can  be  gleaned  from  their  clinical  and  experimental 
reports,  they  arrived  at  about  the  same  results.  However, 
the  difference  may  be  due  to  the  fact  that  Herrmann 
obtained  his  so-called  active  substance  in  a  purer  state. 
These  investigators  at  least  used  a  certain  definite  method 
of  extraction  and  their  resulting  products  could  be  tested 
experimentally  and  clinically  with  a  view  of  producing 
certain  definite  physiological  and  anatomical  results. 

Other  workers,  who  have  reported  results  obtained  with 
ovarian  or  placental  extracts,  have  been  t<X)  prone  to  give 
the  clinical  results  secured  with,  what  they  loosely  call,  an 
"extract."  This  may  be  an  aqueous,  alcoholic  or  ethereal 
extract  or,  as  often  happens,  it  is  not  an  extract  at  all  but 
simply  the  dried  gland  in  the  form  of  a  desiccated  powder. 
It  should  be  clearly  borne  in  mind  that  the  kind  of  extract 
must  be  mentioned  if  the  work  is  to  prove  of  any  value  to 
others.  A  qualifying  adjective  such  as  "ethereal,"  "aque- 
ous," if  properly  employed,  may  suflficiently  designate  the 
method  of  preparation,  iiot  only  is  uniformity  of  prep- 
aration desirable,  but  some  form  of  standardization  of  the 
resulting  products  is  necessary  to  obtain  extracts  of  the 
same  strength  and  action.  Many  of  the  failures  to  produce 
the  desired  effect  are  due  to  a  lack  of  proper  standardiza- 
tion of  an  otherwise  perfect  product. 

In  order  to  perfect  a  proper  preparation  and  later  a  suit- 
able method  of  standardization,  some  research  work  was 
undertaken  by  the  writer  during  the  last  two  years.  Up 
to  the  present  time  it  can  definitely  be  stated  that  no  ideal 
method  of  preparation  has  been  formulated  and,  until  that 
is  accomplished,  the  standardization  of  the  product  will  not 
be  attempted.  Various  forms  of  extracts  of  ovary,  of 
corpus  luteum,  of  the  ovary  minus  the  corpus  luteum  (ova- 
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rian  residue)  have  been  made  by  exact  chemical  methods 
and  the  resulting  extract  tried  on  animals.  The  results 
have  all  been  negative.  One  extract,  a  powder  soluble  in 
water,  has  been  obtained  and  clinically  it  has  seemed  to  be 
active  in  some  conditions,  i.  e.,  disturbances  of  the  artificial 
or  the  physiological  menopause.  But,  in  this  connection, 
the  results  are  too  vague,  ephemeral  and  transitory ;  hence 
conclusions  drawn  therefrom,  do  not  have  much  value. 

For  example,  a  few  ampules  of  the  soluble  extract  are  given 
or  sent  to  Doctor  A.,  with  the  request  that  he  try  its  action 
upon  the  disturbances  of  the  menopause  when  a  suitable  case 
presents  itself.  Later  Doctor  A.  has  a  patient  who  "says" 
that  she  is  suffering  from  "flashes  of  heat,"  "insomnia,"  etc. 
Doctor  A.  makes  an  examination  and  finds  no  pelvic  pathology. 
But  upon  the  statement  of  the  patient  he  injects  an  ampule 
of  the  soluble  corpus  luteum.  In  a  day  or  two  he  repeats 
the  injection.  After  a  few  injections  Doctor  A.  "asks"  the 
patient  if  she  is  feeling  better,  and  the  patient,  not  wishing 
to  offend  Doctor  A.,  or  thinking  that  she  does  feel  better, 
answers  in  the  affirmative.  Doctor  A.  continues  the  treat- 
ment and  later  reports  this  case  as  one  cured. 

Results,  based  upon  the  statement  of  the  patient,  must 
be  considered  with  extreme  care.  Yet  that,  practically, 
today  is  all  the  data  upon  which  judgment  can  be  passed 
as  to  whether  a  preparation  or  extract  of  the  ovary  has 
any  therapeutic  action.  There  are  many  factors  in  the 
preparation  of  an  extract  which  may  have  an  important 
bearing  upon  its  therapeutic  activity,  such  as  the  freshness 
of  the  material,  the  purity  of  the  chemicals,  proper  tem- 
perature, avoidance  of  very  high  or  very  low  degrees  of 
heat  or  cold.  Variations  in  all  or  any  of  these  may  tend  to 
render  the  resulting  extract  inert  or  cause  it  to  produce 
results,  that  are  due  to  faulty  preparation. 

In  this  connection  mention  will  be  made  of  Rosenheim, 
who  reported  his  work  on  the  pressor  principles  of  pla- 
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cental  extracts.  Rosenheim  was  attempting  to  confirm  the 
work  of  Dixon  and  Taylor,  who  claimed,  that  alcoholic 
extracts  of  human  placenta  contained  substances  which,  on 
intravenous  injection,  produced  a  rise  of  the  blood-pressure 
and  a  contraction  of  the  pregnant  uterus. 

Dixon  and  Taylor's  method  of  preparing  these  extracts 
consisted  in  mincing  fresh  human  placenta,  covering  it  with 
absolute  alcohol  and  filtering  after  some  time.  The  filtrate 
was  evaporated  and  again  taken  up  with  absolute  alcohol. 
The  residue  of  the  last  extract,  dissolved  in  saline  solution, 
was  injected  intravenously.  Rosenheim  thought  that  the 
effect  of  the  injections  seemed  to  suggest  the  presence  of 
adrenalin  or  a  similar  substance.  Trying  to  prove  this,  he 
found  that  the  active  principle  was  not  identical  with  adrena- 
lin. Eosenheim  made  alcoholic  extracts  in  several  ways, 
and  found  that  the  normal  human  placenta  did  not  contain 
any  pressor  principle.  Next  he  made  three  different  extracts, 
as  follows :  In  the  first  the  fresh  minced  placenta  was  barely 
covered  with  alcohol  to  allow  putrefaction  to  take  place;  in 
the  second  the  fresh  minced  placenta  was  shaken  up  with  one 
liter  of  saline  solution  saturated  with  chloroform  and  kept 
for  four  days  at  room  temperature;  and  in  the  third,  the 
fresh  minced  placenta  was  mixed  with  absolute  alcohol  (lOQO 
c.c.  of  minced  material  to  one  liter  of  absolute  alcohol). 
Eosenheim  found  that  the  first  extract  (above)  contained  a 
strong  pressor  principle,  while  the  second  and  third  did  not, 
or,  to  quote  his  table : 

CONDITIONS    OF    EXPERIMENT.  BE9ULT. 

A.  (No.  1  above)  Extract  after  free  putrefaction.         Strong  pressor  efTeet. 

B.  (No.  2  above)  Extract  after  autolysis  alone.  Total  absence  of  pressor  effect. 

C.  (No.  3  above)  Extract  of  fresh  organ.  Total  absence  of  pressor  effect. 

Rosenheim  was  later  able  to  identify  this  pressor  prin- 
ciple of  Dixon  and  Taylor  as  belonging  to  the  amines  and 
it  probably  is  derived  from  the  amino  acids  (leucine  and 
tyrosine),  the  cleavage  products  of  proteins. 

Barger  and  Walpole  came  to  practically  the  same  conclu- 
sions in  their  work  upon  putrid  meat,  i.  e.,  that  it  contains 
a  pressor  principle. 

Five  extracts   of   the   placenta   were  prepared   by   the 
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writer  and  their  action  tested  on  the  blood-pressure  and 
upon  the  isolated  uterus,  as  well  as  by  injection  into  ani- 
mals (rabbits).     These  extracts  were  prepared  as  follows: 

^Number  one  was  an  aqueous  extract  obtained  by  exposing 
the  minced  placenta  to  distilled  water,  slightly  acidulated. 
The  resulting  fluid  was  boiled  with  acetic  acid  to  precipitate 
the  coagulated  proteins,  filtered,  evaporated  and  distilled 
water  added  to  bring  it  up  to  its  original  volume.  This  solu- 
tion was  passed  through  a  Berkfeldt  filter  and  filled  into  1  c.  c. 
sterile  ampules. 

Number  two  was  obtained  by  placing  in  a  wide-mouthed 
bottle  725  gm.  of  minced  placenta  pulp.  This  mixture  was 
allowed  to  stand  at  room  temperature  for  four  days,  loosely 
corked.  Then  725  c.c.  sterile  distilled  water  added,  mixed 
and  filtered  and  the  filtrate  boiled  with  acetic  acid.  This  was 
filtered  while  hot,  and  the  filtrate  cooled  and  evaporated  to 
more  than  one-half  its  volume.  Sterile  distilled  water  was 
added  to  bring  the  amount  up  to  725  c.c,  the  original  volume. 
This  latter  was  next  passed  through  a  Berkfeldt  filter  and 
filled  into  1  c.c.  sterile  ampules. 

Number  three  was  prepared  by  taking  400  gm.  of  minced 
placental  pulp  and  adding  to  it  400  c.c.  of  normal  salt  solu- 
tion, saturated  with  chloroform.  This  was  losely  corked  and 
allowed  to  stand  at  room  temperature  for  four  days.  It  was 
then  filtered  and  the  filtrate  boiled  with  acetic  acid  to  precipi- 
tate the  coagulated  proteins.  This  was  again  filtered  while 
hot,  cooled  and  evaporated  to  less  than  one-half  its  volume. 
Sterile  distilled  water  was  added  to  bring  the  amount  up  to 
400  c.c,  the  original  volume.  It  was  then  passed  through  a 
Berkfeldt  filter  and  filled  into  1  c.c.  sterile  ampules. 

Number  four  was  prepared  by  adding  400  c.c.  of  absolute 
alcohol  to  400  gm.  of  minced  placental  pulp.  This  was 
allowed  to  stand  for  some  time  at  room  temperature  in  bottle 
loosely  corked.  Then  the  whole  was  filtered,  the  filtrate 
boiled  with  acetic  acid,  filtered  through  paper  and  evaporated 
to  less  than  half  of  its  volume.  Sterile  distilled  water  was 
added  to  make  400  c.c,  the  original  amount.  This  wae 
passed  through  a  Berkfeldt  filter  and  filled  under  sterile 
conditions  into  1  c.c.  sterile  ampules. 
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Extract  number  five  was  made  by  taking  about  500  gm.  of 
minced  placental  pulp,  which  was  placed  in  a  large-mouthed 
bottle.  This  was  allowed  to  stand  in  the  incubator,  loosely 
corked,  for  several  days.  The  mixture  was  shaken  every  two 
or  three  days.  Then  it  was  filtered  and  treated  as  the  others 
(Nos.  1-4)  and  filled  into  sterile  1  c.c.  ampules. 

These  five  extracts  were  submitted  to  Mr.  L.  W.  Rowe 
to  be  tested  on  the  isolated  uterus  of  the  guinea-pig  and 
upon  the  blood-pressure  of  a  chloretonized  dog.  Mr.  Rowe 
reported  as  follows :  all  five  extracts  contracted  the  isolated 
uterus  of  the  virgin  guinea-pig,  when  administered  in  suf- 
ficient quantity.  About  0.25  c.c.  of  the  undiluted  sample 
was  necessary  in  each  case  to  produce  an  appreciable  con- 
traction. The  action  of  number  five  (5)  and  number  two 
(2)  seemed  a  little  stronger  than  that  of  the  others,  and 
this  was  due  to  the  fact  that  these  extracts  were  partly 
decomposed.  All  meat  extracts  will  contract  the  isolated 
uterus  if  they  are  sufficiently  concentrated  and  this  action 
is  more  marked  if  decomposition  or  partial  decomposition 
has  taken  place. 

The  effect  of  these  extracts  upon  the  blood-pressure  was 
not  very  marked  nor  characteristic.  In  most  instances  the 
blood-pressure  fell  slightly,  but  this  was  more  marked  with 
number  five  (5),  which  action  was  no  doubt  due  to  the  very 
evident  decomposition  of  this  sample.  The  results  of  these 
tests  indicate  that  placental  extracts  do  not  contain  a 
pressor  or  marked  oxytocic  principle. 

The  action  of  these  extracts  (Nos.  1-5)  upon  animals, 
when  injected  intraperitoneally,  was  negative.  A  large 
number  of  injections  produced  no  macroscopic  effect  upon 
the  internal  or  external  genitalia  of  the  animals  injected. 
There  was  no  anatomical  difference  between  them  and  the 
control  animals. 

From  a  review  of  the  more  recent  literature,  from  the 
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animal  experiments  thus  far  undertaken  with  extracts  of 
the  corpus  luteum,  ovary  and  placenta,  and  from  the  dif- 
ferent methods  employed  in  making  these  extracts,  the  fol- 
lowing conclusions  seem  justifiable. 

1.  A  more  uniform  method  of  preparing  extracts  must 
be  instituted. 

2.  Some  method  for  the  standardization  of  these  extracts 
must  be  discovered,  in  order  to  facilitate  the  comparison  of 
the  results  of  the  different  laboratory  workers  and  clin- 
icians. 

3.  Many  results  obtained  in  the  laboratory  or  in  the 
clinic  are  due  to  the  faulty  preparation  of  extracts. 

4.  The  isolation  of  the  active  principle  of  the  ovary  and 
the  placenta  will  clear  up  many,  if  not  all,  of  these  mooted 
points. 
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THE  PLACENTA  KEGARDED  AS  A  GLAIs'D  OF 
INTERXAL  SECRETIOX 


By  Robeet  T.  Frank,  M.  D. 
New  York 


Feom  the  days  of  antiquity  it  has  been  known  that  the 
placenta  acts  as  intermediary  between  the  maternal  organ- 
ism and  the  fetus.  Only  in  recent  years,  however,  has 
another  function  been  ascribed  to  this  organ,  namely,  that 
of  a  gland  of  internal  secretion.  The  first  comprehensive 
expression  of  this  view  was  published  in  1905  by  Halban. 

1.  Halbax^s  Theoet.  Joseph  Halban  ^  published  an 
elaborate  paper  entitled  "Die  innere  Sekretion  von  Ova- 
rium und  Placenta  und  ihre  Bedeutung  fiir  die  Funktion 
der  Milchdrlise."  The  author  based  most  of  his  deductions 
upon  the  interpretation  of  clinical  facts,  some  of  them 
from  his  own  experience,  others  gathered  from  various 
sources,  though  not  a  few  of  the  gaps  in  his  evidence  were 
bridged  by  facts  obtained  from  animal  experimentation. 
The  work  of  many  investigators,  performed  during  the  last 
decade,  has  confirmed  and  elaborated  many  of  the  deduc- 
tions made  by  Halban,  and  has  placed  the  major  part  of 
his  hypothesis  upon  a  firm  basis  of  fact.  The  following  is 
a  brief  resume  of  Halban's  theory. 

Both  the  puberty  impulse  (growth)  and  the  menstrual 
stimulus  to  the  uterus  and  breasts  (in  the  breast,  monthly 
swelling,  colostrum  formation,  vicarious  menstruation  noted 
in  virgins)  are  derived  from  the  ovaries.    Though  the  initial 
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pregnancy  impulse  is  originated  by  the  ovum,*  breast  hyper- 
trophy and  later  milk  secretion  is  not  interfered  with  by  cas- 
tration during  pregnanc3^  On  the  other  hand,  both  uterus 
and  breasts  continue  their  hypertrophy  after  fetal  death,  or 
during  the  growth  of  a  hydatid  mole  without  fetus.  Con- 
sequently, it  must  be  the  placenta  (fetal  trophoblast  or  ehori- 
onepithelium)  and  not  the  fetus  which  elaborates  the  preg- 
nancy growth  substance. 

The  fetus  of  both  sexes  becomes  sensitive  to  the  placental 
stimulus  in  the  eighth  and  ninth  months  of  intra-uterine 
life.  This  is  shown  by  hyperplasia  of  uterus  and  breasts  in 
females,  and  of  prostate  and  breasts  in  males  (Bayer,^ 
Schlachta*).  The  genital  hemorrhages  noted  in  new-born 
female  infants  (occurring  in  0.35  per  cent.),  Schukowski  ^  a 
few  days  postpartum  are  due  to  the  sudden  withdrawal  of 
the  placental  stimulus,  as  is  the  puerperal  involution  of  uterus 
and  prostate,  which  reaches  its  completion  about  three  weeks 
after  birth. 

That  the  placental  influence  is  a  chemical  stimulus  acting 
by  way  of  the  blood  stream  and  not  a  direct  local  stimulation 
is  proved  by  the  uterine  reaction  which  occurs  in  ectopic 
pregnancy. 

From  these  observations  Halban  concludes  that  the  chem- 
ical products  of  both  the  ovary  and  of  the  placenta  produce 
hyperemia  and  uterine  menstrual  (or  decidual)  reaction,  and 
that  both  likewise  exert  an  influence  on  the  breasts.  He 
further  draws  the  deduction,  unwarranted  by  his  evidence, 
that  liver  changes  in  eclampsia,  etc.,  are  due  to  placental 
influences,  and  that  the  ovary  during  pregnancy  loses  its 
trophic  protective  power  aver  the  genitals,  its  function  being 
ricario^isly  assumed  by  the  placenta. 

2.  IXFLUENCK  OF  PLACENTAL  EXTRACTS  OX  UtERUS 

AND  Breasts.    Before  attempting  an  analysis  of  Halbau's 
theorems,  it  will  be  best  to  present  what  is  known  today  of 

*  In  the  uterus  this  certainly  does  not  hold  good.  The  work  of 
Leo  Loeb '  has  shown  that  the  chemical  action  of  the  corpus  lutemn 
plus  the  local  uterine  irritation  exerted  by  any  foreign  body  (or  by 
injury  to  the  uterine  mucosa)  can  produce  the  uterine  reaction.  Vari- 
ous authors  have  also  elicited  massive  breast  hyperplasia  by  means 
of  corpus  luteum  extracts  alone. 

Gyn  See  16 
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the  action  of  the  placenta  /^er  se,  unclouded  by  any  pos- 
sible ovarian  influence.  Thus,  most  simply,  can  be  dem- 
onstrated the  evidence  upon  which  the  placenta  can  be 
called  a  gland  of  internal  secretion.  The  earlier  experi- 
mental work,  as  that  of  Claypon  and  Starling,®  Foa  ^  and 
Basch  *  who  used  weak  aqueous  extracts  of  homologous  or 
heterologous  placenta  can  be  dismissed  as  inconclusive.' 

Iscovesco,*  ^°  Fellner,^^  Aschner,^"  Seitz,  Wintz  and 
Fingerhut,^^  Herrmann,^*  Frank  and  Rosenbloom,^^  how- 
ever, employed  the  concentrated  fat  soluble  fraction  of 
placental  extracts  which  jjroduces  a  strong  and  unmistak- 
able reaction. 

Subcutaneous  injections  of  either  aqueous  or  saline 
emulsions  of  the  lipoid,  or  solutions  in  oils  or  alcohol  cause 
enormous  and  rapid  hyperplasia  of  the  uterus.  Both 
mucosa  and  musculature  participate  in  the  increase.  This 
effect  is  obtained  within  6  to  8  days  in  castrated  animals, 
where  ovarian  influence  can  be  definitely  excluded.  Rab- 
bits, guinea-pigs  and  rats  show  the  same  reaction.  Similar 
though  less  marked  effects  are  produced  through  introduc- 
tion of  the  extract  by  mouth,  f 

A  similar  and  equally  rapid  hyperplasia  is  exerted  upon 
the  breasts  of  rabbits.  The  nipples  increase  in  size,  the 
glandular  tissue  hypertrophies.  If  the  stimulus  is  pro- 
longed, colostrum  can  be  expressed.  The  breast  of  the  rat 
and  guinea-pig  is  less  susceptible. 

The  uterus  and  breasts  of  these  laboratory  animals 
(rabbits  are  to  be  preferred  because  the  breast  reaction, 
which  can  be  followed  without  at  once  sacrificing  the  ani- 

*  Although  Iscovesco  used  only  ovarian  extracts,  his  work  should 
he  considered  the  basis  of  all  the  investigations  that  followed.  The 
similarity  of  corpus  luteum  and  placental  lipoids  will  be  emphasized 
in  a  succeeding  paragraph. 

t  The  weight  of  the  uterus  compared  with  the  weight  of  the  uterus 
of  a  normal  control  animal  of  the  same  body  weight  may  reach  5  to 
9  times  that  of  the  control. 


ROBERT  T.  FRANK  243 

mal,  is  most  plainly  evidenced  in  rabbits),  furnish  a  reli- 
able biological  test  for  testing  the  potency  of  the  extracts. 

3.  Chemistry.  Our  knowledge  of  the  chemical  compo- 
sition of  placental  extracts  is  in  a  state  of  chaos.  Isco- 
vesco  (1.  c.)  working  with  ovarian  extract  devised  a  com- 
plicated method  of  purification  based  upon  elective  solubil- 
ity in  various  fat  solvents.  Herrmann,  using  corpus 
luteum  and  placental  material  (1.  c.)  published  a  still  more 
complicated  method  depending  upon  extraction  in  vacuo, 
elective  solubility,  and  fractional  distillation  with  super- 
heated steam.  Neither  of  these  authors,  judging  by  our 
experiences  (vide  infra),  appear  to  have  obtained  a  sub- 
stance free  from  impurities. 

The  writer  successively  in  conjunction  with  three  biolog- 
ical chemists  (Dr.  J.  Rosenbloom  (1.  c),  Mr.  O.  I.  Lee, 
and  now  with  Mr.  P.  M.  Giesy)  has  for  the  last  two  and 
one-half  years  been  engaged  in  attempting  to  isolate  the 
active  principle.  Our  attempts  have  not  been  crowned  with 
success. 

The  knowledge  obtained  to  date  by  our  investigation 
may  be  summarized  by  stating  that  the  potent  crude  extract 
which  is  obtained  by  continuous  extraction  with  alcohol,  is 
a  dark,  semi-liquid  mixture  which  resists  high  degrees  of 
heat  (350°  C),  strong  acids  or  alkalies  and  saponification 
without  loss  of  potency.  It  either  oxydizes  or  polymerizes 
on  standing,  gi-adually  losing  its  activity.  It  is  fully 
soluble  in  95  per  cent,  alcohol,  partially  so  in  chloroform, 
ether,  oils  and  in  benzine  (the  active  fraction  at  times  fol- 
lowing the  benzine  insoluble  portion).  The  activity  per- 
sists after  removal  of  cholesterin  and  indol,  which  may  be 
regarded  as  contaminations.  The  active  substance  has  not 
been  sufficiently  purified  to  permit  of  analysis.  Our 
attempts  to  duplicate  Herrmann's  Avork  leads  us  to  con- 
clude that  his  final  product  was  a  mixture  and  not  a  single 
compound. 
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4.  Similarity  of  Corpus  Luteum  and  Placenta.  In 
agreement  with  Herrmauu  (1.  c.)  we  have  found  that  the 
active  principles  obtained  from  the  corpus  luteum  and 
from  the  placenta  can  be  extracted  by  identical  methods, 
chemically  have  identical  properties  and  biologically  pro- 
duce identical  results  upon  the  uterus  and  breasts. 
Although  the  quantitative  yield  from  corpus  luteum  is  far 
richer  than  from  the  placenta,  placental  material  (human) 
is  so  much  more  readily  obtained  in  large  amounts,  that  we 
have  mainly  used  the  latter  in  our  work. 

Whether  the  two  are  merely  similar,  or  are  identical 
cannot  be  decided  until  both  are  isolated  as  chemical  enti- 
ties, unless  clear  cut  specific  differences  in  physiological 
action  can  be  shown,  l^o  such  differences  in  action  have  as 
yet  been  discovered. 

5.  New  Physiological  Facts,  (a.)  Placental  extract 
causes  hyperplasia  of  transplanted  portions  of  the  uterus, 
as  well  as  in  the  uterus  left  in  situ. 

(b.)  The  action  is  not  diminished  by  removal  of  the 
adrenals,  pancreas  or  thyroid,  or  combined  removal  of  thy- 
roid and  adrenals. 

(c.)   The  ovaries  are  not  stimulated  by  the  extract. 

(d.)  The  atrophic  uterus  of  castrated  animals  responds 
readily  to  the  stimulus  of  the  placental  extract,  even  after 
long  periods  of  time  have  elapsed.  (The  longest  period 
was  16  months  after  castration.)* 

6.  Source  of  the  Placental  Hormone.  The  main 
function  of  the  placenta  unquestionably  pertains  to  the 
exchange  of  nutrient  substances  from  the  mother  to  the 
fetus,  and  to  the  elimination  of  waste  products  of  the  fetus 
in  a  reverse  direction.  The  fulfilment  of  this  function 
accounts  sufficiently  for  the  histological  structure  of  the 

•  Details  of  the  preceding  experiments  will  be  published  in  a  sub- 
sequent article. 
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placenta,  which  is  characterized  by  a  labyrinth  of  sinuses 
lined  by  fetal  cells.  Therefore,  it  does  not  follow  in  this 
instance,  because  an  intimate  relationship  between  blood 
channels  and  cellular  components  exists,  a  distribution  usu- 
ally characteristic  of  glands  of  internal  secretion,  that  the 
placenta  must  be  a  ductless  gland.  If,  further,  the  appar- 
ent identity  of  composition  and  action  of  corpus  luteum 
and  placental  secretion  is  considered,  and  the  well-known 
abhorrence  of  the  organism  to  unnecessary  duplication  of 
function  is  kept  in  view,  the  question  may  logically  be  pro- 
pounded whether  the  placenta  does  not  act  merely  as  a  stor- 
age reservoir  for  the  active  principle  elaborated  by  the 
corpus  luteum  during  the  earlier  part  of  pregnancy.  Dur- 
ing the  latter  half  of  gestation  the  yellow  body  histologi- 
cally has  the  appearance  of  an  involuting  functionless 
gland.  Xo  proof  in  substantiation  of  this  hypothesis  can 
as  yet  be  adduced. 

SUMMARY 

1.  The  experimental  work  of  the  last  decade  proves  that 
Halban  was  correct  in  ascribing  to  the  placenta  an  action 
upon  the  uterus  and  breasts. 

2.  Placental  extracts  (mainly  the  lipoid  fraction) 
rapidly  induce  hyperplasia  of  the  uterus  and  breast  (gland 
tissue  and  nipples),  in  castrates  or  in  non-castrated  ani- 
mals. 

3.  The  chemical  substance  which  induces  these  changes 
is  thermostabile.  very  resistant  to  strong  alkalies  and  acids, 
and  completely  soluble  in  95  per  cent,  alcohol. 

4.  The  substance  appears  identical  in  its  physical,  chem- 
ical and  biological  proj^erties  with  a  similar  substance 
obtained  from  the  corpus  luteum. 

5.  The  substance  can  exert  its  influence  in  the  absence 
of  the  thyroids,  adrenals,  pancreas,  or  in  the  absence  of 
thyroid  and  adrenals  combined. 
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6.  In  view  of  the  apparent  identity  of  corpus  luteum 
and  placental  substance  the  question  arises  whether  the 
placenta  acts  merely  as  a  storage  reservoir  for  corpus 
luteum  secretion  during  the  latter  half  of  pregnancy,  or 
whether  the  placenta  elaborates  a  hormone  of  its  own. 
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RELATION  OF  THE  SEX  GLANDS  TO 
METABOLISM 


By  John  R.  Mtjrlix,  Ph.D. 

AND 


Harold  Bailey,  M.D. 
New  York 


In  a  certain  proportion  of  women  at  the  time  of  the 
natural  or  artificial  menopause,  there  is  a  considerable  gain 
in  weight.  In  the  lay  mind,  at  least,  this  tendency  to  adi- 
posity is  as  intimately  associated  with  the  other  changes 
that  make  up  the  phenomena  collectively  known  as  the 
menopause,  as  the  assumption  of  the  graceful  Unes  of  the 
female  figure  is  linked  to  the  onset  of  puberty.  Not  only 
at  the  beginning  and  end  of  sexual  life  are  there  changes 
in  the  general  metabolism  indicating  the  action  of  a  specific 
internal  secretion  from  the  ovary,  but  in  pregnancy,  espe- 
cially in  the  first  half,  at  a  time  when  the  muscular  activities 
of  the  woman  are  not  seriously  interfered  with,  there  is 
often  a  decided  gain  in  weight  with  changes  in  the  physical 
contour  of  the  limbs  due  to  the  deposition  of  fat.  This  occurs 
at  a  time  when  the  functional  activity  of  the  ovary  is  dis- 
turbed by  the  growth  of  the  corpus  luteum.  Near  the  end 
of  pregnancy,  on  the  other  hand,  when  the  functioning 
period  of  the  corpus  luteum  is  on  the  wane,  there  has  been 
shown  to  be  an  increase  in  the  metabolism  not  entirely 
accounted  for  either  by  the  increased  weight  of  the  mother 
or  the  needs  of  the  growing  fetus. 
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The  increase  in  fat  production  following  castration  is 
commonly  made  use  of  by  stockbreeders  in  preparing  their 
product  for  the  market. 

There  is  clinical  evidence  that  the  ovary  exerts  a  control 
in  the  metabolism  of  phosphorus  and  calcium.  In  osteo- 
malacia there  is  diminution  in  the  loss  of  these  substances 
after  removal  of  the  ovaries,  and  improvement  seems  to 
follow  the  operation. 

In  an  attempt  to  establish  scientifically  the  treatment  of 
osteomalacia  by  oophorectomy  as  originall}'  suggested  by 
Fehling,  Curatulo  and  Tarulli  calculated  the  respiratory 
metabolism  before  and  after  castration  of  one  female  dog 
and  two  mice.  They  used  a  small  modification  of  the  Voit 
apparatus.  The  dog  showed  a  gain  in  weight  after  the 
operation  of  17  per  cent,  and  a  diminution  of  the  carbon 
dioxide  excreted  of  34  per  cent.  Both  the  mice  showed  a 
gain  in  w^eight  after  castration  and  a  marked  diminution  in 
the  oxygen  consumption.  These  observers  also  estimated 
the  phosphorus  excretion  in  the  urine  of  two  dogs  and  found 
a  diminution  in  the  phosphorus  loss  after  removal  of  the  ovaries . 

In  1898  Loewy  and  Richter  in  an  effort  to  determine  if 
the  sex  glands  have  a  specific  internal  secretion  affecting 
metabolism,  examined  by  the  Zuntz-Geppert  principle  the 
respiratory  air  of  a  male  and  female  dog  before  and  after 
castration. 

For  a  female  dog  weighing  15.8  kilograms,  four  hourly 
observations  established  the  normal  oxygen  consumption  at 
6.1  c.c.  per  kilogram  minute.  Eighteen  days  after  removal 
of  the  ovaries,  observations  were  again  made  and  the 
average  of  five  periods  during  the  course  of  thirty-two 
days  showed  an  average  weight  of  15.5  kilograms,  and  the 
oxygen  consumption  of  5.8  c.c.  per  kilogram  minute.  The 
next  series  of  observations  extended  from  ten  weeks  to 
three  and  a  half  months.  The  weight  was  increased  over 
1.5  kgm.  and  the  oxygen  diminished  over  15  per  cent. 
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In  the  last  period,  four  to  six  months  after  the  operation, 
there  were  three  observations  showing  an  average  weight 
of  the  animal  of  17  kg.,  an  increase  of  1.1  kg.,  and  the  oxygen 
diminished  to  4.8  c.c.  a  reduction  of  the  oxygen  consumed 
per  kilogram-minute  of  20.6  per  cent. 

Between  the  second  and  last  series  of  experiments,  the 
dog  was  fed  oophorin  tablets,  and  after  96  tablets  had 
been  taken,  there  was  a  gain  in  the  oxygen  consumption  of 
37.6  per  cent,  above  the  normal.  If  the  gain  is  compared 
with  the  reduced  consumption  following  the  castration,  it 
amounts  to  67.7  per  cent. 

RECAPITULATION   OF  THE   LOEWY   AND   RICHTER  TABLES 


O2 

Air 

consumption 

O2  per  kg. 

Weight, 

reduced, 

per  niin.. 

per  min.. 

kg. 

c.c. 

c.c. 

c.c. 

Normal 

15.86 

2022.0 

97.9 

6.163 

First  period : 

3  weeks      .... 

15.54 

2283.2 

90.5 

5.832 

Second  period: 

10  to  14  weeks 

17.53 

2076.3 

89.3 

5.102 

Third  period: 

4  to  6  months 

17.04 

1793.6 

83.6 

4.897 

After  96  oophorin  tablets 

17.82 

2806.5 

150.9 

S.473 

The  male  dog  showed  a  lessening  of  the  oxygen  consump- 
tion after  castration  (from  7  c.c.  to  6  c.c.)  but  the  animal 
lost  2  kg.  in  weight,  offsetting  this  change. 

The  average  reduction  of  the  metabolism  in  the  female 
dog  for  the  first  and  second  periods  after  the  operation,  that 
is  from  three  weeks  to  three  and  one-half  months,  is  about 
12  per  cent. 

In  1899  Hugo  Luethje  undertook  the  same  line  of  investi- 
gation, using  a  Voit  respiration  apparatus  with  observation 
periods  of  twenty  to  twenty-four  hours.  He  castrated  one  male 
and  one  female  dog  at  puberty  and  held  as  controls  animals 
of  corresponding  sex  and  born  at  the  same  birth.  The  male 
animals  weighed  the  same  and  the  carbon-dioxide  excretion 
of  one  was  1 .098  c.c.  and  for  the  other  1 .059  c.c.  per  kilogram- 
hour  respectively.     After  the  castration  of  one  it  was  0.843 
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c.c.  and  for  the  control  0.832  c.c.  The  female  animals  were 
numbered  2  and  6,  the  former  weighed  1  kg.  more  than  the 
latter.  After  the  castration  of  animal  No.  2,  it  gained 
slightly  in  weight  but  this  was  explained  as  not  due  to  the 
deposit  of  fat  but  to  the  fact  that  it  was  the  stronger  and 
more  robust  animal.  Five  months  after  the  operation  No, 
2  had  a  carbon  dioxide  excretion  of  1.049  c.c.  and  the  control 
1.056  c.c.  per  kilogram-hour.  The  nitrogen  and  phosphorus 
excretion  in  the  urine  also  showed  but  slight  differences  with 
the  controls. 

Luethje  came  to  the  conclusion  that  the  sex  glands  had 
no  specific  effect  on  the  metabolism  and  offered  the  sug- 
gestion that  the  gain  in  weight  in  women  at  the  menopause 
might  be  due  to  the  change  in  their  life  and  habits. 

The  results  of  these  last  named  investigators  are  diame- 
trically opposed.  Although  their  methods  differed  their 
experiments  appear  to  be  properly  carried  out,  and  it  was 
to  be  expected  that  their  results  would  be  similar.  The 
field  for  investigation  might  be  said  to  be  again  open,  for 
the  striking  and  positive  results  obtained  by  Loewy  and 
Richter  in  one  animal  can  have  no  decisive  bearing  on  such 
an  important  physiological  problem.  Zuntz  suggested  that 
the  effects  observed  might  be  in  the  nature  of  an  idiosyncrasy 
of  that  particular  animal.  As  the  animal  was  in  his  labora- 
tory he  fed  it  oophorin  tablets  a  few  years  later  and  obtained 
but  a  4  per  cent,  rise  in  its  metabolism  with  old  tablets  and 
a  6  per  cent,  rise  with  fresh  tablets,  as  against  the  more  than 
50  per  cent,  rise  noted  by  Loe\\y  and  Richter. 

The  question  is  not  one  of  scientific  interest  only  but  it 
is  also  of  great  practical  importance.  The  retention  of 
the  ovary  in  situ  or  by  transplantation  in  hysterectomy 
operations  seems  at  present  to  be  largely  a  matter  of  senti- 
ment on  the  part  of  the  operator,  for  in  no  way  is  the  arti- 
ficial menopause  more  severe  than  the  natural;  as  a  matter 
of  fact  it  is  often  less  severe.     The  symptoms  are  advanced 
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by  a  longer  or  shorter  period  and  they  are  more  apt  to  come 
to  the  attention  of  the  sm-geon,  for  the  patient  still  remains 
under  his  control.  However,  if  it  should  be  proved  that  the 
removal  of  these  organs  deprives  the  body  of  an  internal 
secretion  having  an  effect  on  the  general  metabolism,  then 
their  retention  will  become  a  physiological  requirement. 

Our  work  was  done  on  two  female  dogs  that  were  fed 
on  a  constant  diet  of  meat,  cracker  meal,  bone  ash,  and  lard. 
The  metabolism  was  estimated  by  the  indirect  method,  using 
Murlin's  constant  temperature  respiration  incubator  and 
weighing  the  oxygen  entering  and  the  carbon  dioxide  and 
water  leaving  the  box.  A  sample  of  the  residual  air  of  the 
cage  was  also  weighed  at  the  end  of  each  period.  Especial 
care  was  given  to  the  control  of  the  movements  of  the  animal. 
The  urine  was  analyzed  for  nitrogen  and  the  amount  included 
in  the  figuring  of  the  metabolism.  The  apparatus  was 
controlled  for  leaks  by  alcohol  check  periods. 

The  normal  metabolism  of  Dog.  58  was  established  by 
a  total  of  nine  hourly  observation  periods  made  from  March 
21  to  2S,  1917.  Each  day's  observation  was  for  two  or 
three  hourly  periods.  Between  these  dates  the  animal 
gained  in  weight  0.3  kilogram  on  the  standard  diet.  The 
average  heat  production  of  these  nine  hours  was  17.35 
calories  per  hour  or  2.12  calories  per  kilogram-hour.  On 
March  31,  both  the  ovaries  were  removed  and  the  lapa- 
rotomy wound  healed  by  first  intention.  The  animal  was 
able  to  eat  a  little  at  the  evening  meal  on  the  day  of  opera- 
tion and  throughout  the  healing  showed  no  ill  effects.  The 
observation  periods,  one  on  the  third  and  the  other  on  the 
tenth  day,  had  to  be  discarded  or  discontinued  because  of 
the  movements  of  the  dog  licking  her  wound. 

From  the  fourteenth  to  the  thirty-fifth  day  after  cas- 
tration, there  were  four  observations  with  a  total  of  nine 
hourly  periods.  The  average  total  heat  production  per 
hour  was  15.3  calories,  a  reduction  of  12  per  cent,  and  the 
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heat  production  per  kilogram-hour  was  1.75  calories,  a  reduc- 
tion of  17.5  per  cent.  During  this  period  the  dog  gained  0.7 
kilogram  in  weight. 

The  second  animal  known  as  Dog.  60  had  had  the  thyroid 
removed  the  year  before.  She  was  in  fine  physical  condi- 
tion at  the  time  of  these  experiments.  The  normal  metab- 
olism was  established  by  four  observations  with  a  total  of 
eleven  hourly  periods  from  March  26   to  April   16,  1917. 

DOG  NO.  58 


Date. 

Weight, 
kg. 

Time. 

Resp. 
exchange. 

R.Q. 

Temp. 
°C. 

Heat  production. 

Exp. 
No. 

CO2,       O2, 
liters    liters 
per  hr.jper  hr. 

Total  cal. 
per  hour. 

Cal.  per 
kg.  hour. 

7 

Mar.  21 

7.95 

3.09-  4.09    2.645  1  3.560 

0.75 

27.3 

16.23 

2.04 

4.09-  5.09    2.640    3.788 

0.70? 

27.5 

17.68          2.22 

8 

23 

8.00 

2.55-  4.00    2.982    3.833 

0.78 

28.4 

18.13           2.26 

4.00-  5.101  3.052    4.075 

0.75 

28.2 

19.14           2.39 

9 

27 

8.25 

10.30-11.30 

2.872  1  3.425 

0.84 

28.7 

16.43           1.97 

11.30-12.30 

2.947  1  3.662 

0.81 

28.7 

17.43           2.11 

10 

28 

8.25 

9.53-10.53 

3.184  1  3.676 

0.87 

28.2 

17.77           2.15 

10.53-11.53 

2.983 

3.564 

0.84 

27.6 

17.08           2.07 

11.53-12.53 

2.669 

3.400 

0.80 

27.5 

15.78 

1.91 

Av.  17.25 

Av.  2.12 

Op. 

31 

13 

April  13 

8.40 

10.18-11.18    2.738 

3.133 

0.87 

28.8 

15.14 

1.80 

11.18-12.18    3.178 

3.764 

0.84 

28.9 

18.04 

2.14 

14 

20 

8.60 

10.55-11.55 

2.566 

2.841 

0.90 

27.7 

13.83 

1.60 

11. 55-12. .55 

2.704     3.260 

0.83 

27.3 

15.58 

1.81 

15 

27 

8.95 

10.02-11.02 

2.561  :  3.084 

0.82 

27.0 

14.70 

1.64 

11.02-12.02 

2.638  1  3.350 

0.79 

27.2 

15.84 

1.76 

12.02-  1.02 

2.445    3.057 

0.80 

27.2 

14.51 

1.62 

16 

May    4 

8.80 

2.23-  3.23 

2.389    2.970 

0.80 

27.8 

14.09 

1.60 

3.23-  4.23 

2.690    3.381 

0.80 

27.9 

16.03 

1.82 

Av.  15.30 

Av.  1.75 

The  average  total  heat  production  was  22.91  calories  or  2.1 
calories  per  kilogram-hour.  In  examining  the  table  closelj^ 
however,  it  would  appear  that  the  average  of  all  the  observa- 
tion hours  previous  to  the  operation  hardly  represents  the 
true  normal  or  basal  metabolism.  The  heat  production  on 
the  day  of  the  first  observation  is  so  much  higher  than  the 
others  that  the  conclusion  must  be  reached  that  it  is  due  to 
the  stimulus  of  the  unusual  surroundings  that  the  animal 
found  itself  in.     The  first  period  on  April  4  is  high  because 
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of  movements  of  the  dog,  and  the  middle  period  on  April  5 
is  very  high  because  of  unexplained  high  residual  readings 
for  that  hour.  If  these  doubtful  periods  are  dropped,  the 
revised  average  heat  production  is  21.1  calories  per  hour 
or  1.93  calories  per  kilogram-hour. 

During  these  observations  and  preliminary  to  operations, 
the  animal  gained  in  weight  0.5  kg. 

Double  oophorectomy  was  done  on  April  7.  On  the  third 
day  the  skin  of  the  abdominal  wall  broke  open  along  the 
suture  line  for  a  distance  of  5  cm.  Two  or  three  stitches  of 
silk  were  inserted  and  the  wound  healed  in  the  course  of 
ten  days. 

From  the  sixteenth  to  the  thirty-second  day  after  cas- 
tration, there  were  three  observations  with  a  total  of  six 
hourly  periods.  From  the  time  of  the  operation  to  the 
end  of  this  period  the  dog  gained  0.6  kg.  With  the  first 
hour  not  included  in  the  calculations,  because  of  move- 
ments of  the  dog,  the  average  total  heat  production  was 
19.81  calories  or  1.64  calories  per  kilogram-hour. 

Our  work  with  these  animals  had  to  be  discontinued  at 
this  point  because  of  the  response  to  the  call  of  the  Govern- 
ment by  one  of  us  (Murlin).  The  animals  will  be  kept  and 
we  hope  later  to  transplant  an  ovary  in  one  and  to  feed  the 
other  various  glandular  extracts  in  an  attempt  to  afTect 
their  metabolism  by  this  means. 

Summary  of  the  Animal  Experiments.  Regardless  of 
the  gain  in  weight,  the  metabolism  of  both  our  dogs  was 
diminished  following  castration.  Both  animals  did  gain 
and  the  increase  in  actual  amount  was  about  tlie  same  in 
each,  600  grams.  The  diminution  in  the  metabolism  cal- 
culated on  the  basis  of  the  calories  per  kilogram-hour  was 
more  than  14  per  cent,  in  either  animal  (17.5  per  cent,  in 
Dog  58;  14.2  per  cent,  in  Dog.  60).  It  is  remarkable  that 
these  percentage  figures  should  be  so  close  together  espe- 
cially as  the  dogs  differed  in  breed  and  one  weighed  2.5  kg. 
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less  than  the  other.  Loewy  and  Richter's  dog  showed  a 
reduction  of  11.7  per  cent,  in  the  oxygen  consumption  if 
the  periods  from  ten  weeks  to  six  months  are  analyzed. 
Curatulo  and  TaruUi's  dog  had  an  ahnost  immediate  and 
very  marked  reduction  in  its  respiratory  metaboHsm  and  it 
gained  in  weight  also. 

DOG  NO.   60 


Date. 

Weight, 
kg. 

Time. 

Resp. 
exchange. 

R.  Q. 

Temp 
°C. 

Heat  production. 

Exp. 
No. 

CO2, 

liters 
perhr 

O2, 
liters 
perhr 

Total  cal. 
per  hr. 

Cal.  per 
kg.  hr. 

1 

Mar.  26 

10.55 

3.07-  4.07 

4.109 

5.217 

0.79 

28.1 

24.75 

2.34 

4.07-  5.07    3.794  1  4.888 

0.78 

28.0 

23.12 

2.19 

5.07-  6.07 ;  3.822  ,  5.004 

0.76 

27.9 

23.62 

2.23 

2 

April   4 

11.00 

9.53-10.53'  4.216'  5.457 

0.77 

28.3 

*25.78 

2.34 

10.53-11.53    3.780  '  4.726 

0.80 

28.1 

22.45 

2.04 

3 

5 

11.00 

10.04-11.04    3.536    4.425 

0.80 

29.7 

21.10 

1.91 

11.04-12.05'  4.114     5.820 

0.71 

29.7 

**27.19 

2.47 

12.05-  1.05    3.616    4.992 

0.73 

29.4 

23.31 

2.11 

4 

6 

11.00 

2.33-  3.33    3.522  !  4.582 

0.77 

29.5 

21.67 

1.97 

3.33-  4.33:  3.198 

4.227 

0.76 

29.5 

19.93 

1.81 

4.33-  5.33 

3.016 

4.108 

0.73 

29.3 

19.28 

1.75 

Av.  22.91 

Av.2.10 

Av.  21.10 

A  v.  1.93 

(revised) 

(re\'ised) 

Op. 

7 

6 

23 

11.45 

2.42-  3.42 

3.7.34 

5.204 

0.72 

29.8 

*24.25 

2.11 

3.42-  4.42 

3.092 

4.140 

0.75 

29.7 

19.35 

1.60 

7 

25 

11.40 

3.12-  4.12 

2.984 

3.537 

0.84 

28.0 

16.92 

1.48 

4.12-  5.12 

3.170 

4.182 

0.76 

28.0 

19.64 

1.72 

8 

May    9 

11.60 

2.45-  3.45    3.343 

4.103 

0.82 

28.0 

19.55 

1.66 

3.45-   4.45  3.421 

4.360 

0.79 

28.3 

20.61 

1.77 

Av.  20.05 

Av.  1.72 

Av.  10.81   Av.  1.64 

(revised) 

(revised) 

The  argument  might  be  used  that,  as  the  gain  in  weight 
is  largely  due  to  fat,  the  oxidation  energy  per  cell  unit  is 
not  greatly  diminished,  for  the  fat  takes  an  inactive  part 
in  the  metabolism.  However,  in  our  animals  the  reduc- 
tion to  the  extent  of  12  per  cent,  in  one  and  6  per  cent,  in 
the  other  remain  to  be  considered. 

We  noticed  in  our  dogs  that  following  the  castration  they 
became  less  active  and  somewhat  more  apathetic.     Also 

*  Dog  moved  several  times. 
**  High  residual  throws  doubt  on  accuracy  of  this  period. 
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as  time  went  on  they  became  more  accustomed  to  us  and 
to  their  confinement  in  the  box.  These  factors  must  be 
considered  as  having  a  tendency  to  lower  the  metabolism. 
The  gain  in  weight  might  be  accounted  for  as  an  ordinary 
gain  due  to  lessened  muscular  activity  or  as  a  progressive 
gain  due  to  the  continuance  of  a  diet  somewhat  greater  than 
their  needs. 

As  the  thyroid  raises  the  metabolism  in  castrated  animals, 
our  results  with  Dog.  60,  which  had  no  thyroid,  acted  as 
a  control  for  Dog.  58.  It  was  to  be  expected  that  the  metab- 
olism in  Dog  60  would  suffer  a  considerably  greater  reduc- 
tion but  this  was  not  the  fact;  the  reverse  was  true  for  the 
animal  with  the  intact  thyroid  suffered  a  diminution  in  its 
total  metabolism  much  greater  than  the  other.  The  course 
of  these  animals  would  lead  to  the  conclusion  that  the 
interactive  processes  that  seem  to  exist  between  the  th>Toid 
and  the  ovary  did  not  result  after  castration  in  an  increase 
of  the  functional  activity  of  the  former,  in  this  instance  at 
least. 

Loewy  and  Richter  mention  the  fact  that  in  their  dog  the 
more  marked  changes  occurred  only  after  six  to  ten  weeks  and 
hint  that  the  problem  miay  be  complicated,  for  tliis  same 
period  elapses  before  the  uterus  atrophies  after  a  castration. 
Metabolism  in  Women  after  Castration.  That  the 
results  in  animals  may  be  transferred  directly  to  the  human 
subject  and  made  the  basis  for  therapeutic  procedure  is 
very  doubtful.  In  1904  Leo  Zuntz,  feeling  that  too  much 
attention  had  been  paid  to  the  results  in  the  one  animal  of 
Loewj'  and  Richter,  calculated  the  metabolism  in  four 
women  who  had  to  be  castrated  during  the  course  of  opera- 
tive procedures  necessary  for  their  cure.  All  four  of  the 
women  were  menstruating  before  tlie  operation  so  that  it  is 
probable  that  their  ovaries  were  functionating,  in  part  at 
least.  One  had  a  tubal  pregnancy,  one  a  tumor  of  the 
ovary  and  the  remaining  two  had  tuboovarian  abscesses. 
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Two  of  these  women  showed  a  reduced  metaboUsm  seven 
weeks  after  the  operation.  He  explains  the  lessening  of 
the  oxygen  consumption  in  the  case  of  Mrs.  S.  as  being 
within  the  limits  of  error  in  the  experimental  technic.  The 
20  per  cent,  reduction  in  the  case  of  Miss  E.  he  believes  due 
to  the  fact  that  the  normal  as  given  is  incorrect  because 
when  this  figure  was  obtained  the  patient  was  suffering  from 
pain  and  fever. 

TABLE   FROM  ZUNTZ's  WORK 

Oxygen  consumption  per  kilogram  per  minute. 

Before  3  to  6  weeks  7  weeks  to  After 

operation,  after,  IJ  yr.,  oophorin, 

c.c.  c.c.  c.c.  c.c. 

FrauS 4.9  4.6  4.6  4.4 

Frauelein  H 4.4  4.5 

FrauK 4.4  4.4  4.6  4.6 

Frauelein  E 5.1  5.0  4.0  4.0 

After  the  administration  of  oophorin  he  was  unable  to 
obtain  an  increase  in  three  of  the  cases  that  received  the 
tablets.     These  women  did  not  gain  in  weight. 

CoNXLUSioxs.  Our  results  uphold  the  work  of  Loewy 
and  Richter  so  far  as  the  reduction  in  metabolism  after 
castration  is  concerned.  Removal  of  the  ovaries  of  our 
dogs  was  followed  by  an  increase  in  weight  in  both  and  a 
lowering  of  the  metabolism  in  one  of  12  to  17  per  cent.,  and 
in  the  other  of  6  to  14  per  cent. 

We  feel  that  indirect  action  has  a  bearing  on  this  reduc- 
tion and  we  do  not  believe  that  the  indications  point 
decisively  to  the  loss  of  a  specific  stimulus  from  the  ovary 
affecting  the  oxidative  processes  of  the  cells. 

To  throw  more  light  on  this  complex  subject,  further 
experiments  with  animals  are  necessary. 
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PROGRESS  IX  THE  STUDY  OF  OVARIAN 

TRANSPLANTATION  AND  OVARIAN 

SECRETION 


By  Franklin-  H.  Martin,  M.D.,  F.A.C.S. 
Chicago 


My  paper  before  this  Society  two  years  ago  comprised 
a  report  of  my  own  work  in  ovarian  transplantation  and  a 
review  of  the  hteratm-e  of  the  subject  up  to  that  time. 
My  purpose  in  this  paper  is  to  bring  the  record  down  to  the 
present  time,  noting  what  has  been  accomplished  during 
this  period.  The  study  of  ovarian  transplantation  is  so 
intimately  related  to  that  of  the  internal  secretion  of  the 
ovary  that  the  material  on  the  latter  subject  is  also  included 
in  the  present  paper. 

Athias^  ^  *  experimented  in  the  grafting  of  ovaries  in 
castrated  male  guinea-pigs.  He  found  that  hyperplasia  and 
secretion  of  the  mammary  gland  could  be  brought  about  in 
this  way.  He  describes  in  detail  several  of  his  experiments : 
(1)  Ovaries  of  a  female  adult  were  grafted  under  the  skin 
of  a  young  male  and  removed  at  the  end  of  nine  weeks, 
three  days  after  the  beginning  of  milk  secretion.  Both 
ovaries  were  intimately  adherent  to  the  surrounding  tissues 
and  no  traces  were  left  of  the  germinal  epithelium.  At 
the  periphery  was  a  layer  of  dense  connective  tissue  to  which 
striated  muscle  fibers  were  attached.  There  were  niunerous 
primary  follicles,  normal  in  appearance.  Below  this  layer 
there  were  numerous  follicles  in  different  stages  of  develop- 
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ment,  some  normal,  others  undergoing  atresia.  Many  of  the 
folHeles  were  quite  large,  containing  a  large  cavity  filled 
with  fluid  which,  in  the  atresic  ovisacs,  held  degenerated 
follicular  cells  in  suspension.  The  normal  ovisacs  showed 
many  cells  in  mitosis.  The  theca  interna  of  the  mature 
follicles,  and  especially  of  those  undergoing  degeneration, 
was  markedly  h\-pertrophied.  In  the  interfollicular  stroma, 
which  was  very  vascular,  there  were  false  corpora  lutea. 
In  each  ovary  there  was  an  old  corpus  luteum,  but  no  recent 
one.  (2)  Ovaries  of  a  female  at  the  end  of  gestation  were 
grafted  on  the  preceding  subject  after  having  removed  the 
first  graft,  and  removed  seven  months  after  operation,  the 
first  day  of  a  period  of  secretory  activity  of  the  mammary 
gland.  The  appearance  of  these  ovaries  was  very  Uke 
that  of  the  preceding  ones.  Primordial  follicles  were  few, 
but  large  ovisacs  numerous;  some  of  them  normal,  some 
atresic.  In  some  the  ovule  was  undergoing  degeneration. 
The  theca  interna  was  hj^pertrophied,  especially  around 
the  large  atresic  ovisacs.  It  was  made  up,  as  usual,  of  quite 
large  cells,  with  siderophile  cytoplasm.  There  were  abun- 
dant false  corpora  lutea,  but  no  true  corpus  luteum,  old  or 
recent.  The  stroma  showed  groups  of  normal  interstitial 
cells  and  some  degenerated  cells,  the  cytoplasm  of  which 
was  loaded  with  pigment.  (3)  Ovaries  of  a  female  1.5 
month  old,  grafted  on  a  male  whose  manmaary  glands, 
already  h;yT>erplastic  and  having  secreted  after  two  previous 
ovarian  grafts,  began  to  secrete  again  about  seven  weeks 
after  operation;  removed  the  second  day  of  lacteal  secretion. 
The  appearance  of  these  ovaries  was  similar  to  that  of  the 
preceding  ones.  There  were  also  some  hemorrhagic  follicles 
containing  necrosed  epithelial  cells  and  ovular  residue.  In 
one  of  the  grafts  there  was  a  poorly  defined  mass  of  poly- 
hedral cells,  some  degenerated,  some  quite  well  preserved. 
The  cytoplasm  of  the  latter  showed  sideropliilia.  These 
cells  seemed  to  belong  to  a  rudimentary  lutein  formation. 
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False  corpora  lutea  were  abundant.  (4)  Ovaries  of  a  virgin 
female,  aged  about  two  months,  were  grafted  under  the 
skin  of  a  young  male  and  removed  at  the  end  of  8.5  months, 
the  third  day  of  a  period  of  lactation.  These  ovaries, 
like  the  others,  were  intimately  adherent  to  the  surrounding 
tissues.  The  germinal  epithelium  was  preserved  over  a  con- 
siderable part  of  one  of  the  grafts  which  formed  part  of  the 
wall  of  a  cystic  cavity;  it  had  disappeared  everywhere  else. 
Primary  and  developing  follicles  were  abundant  in  both 
ovaries;  but  the  most  noteworthy  thing  was  some  mature 
ovisacs  of  very  large  size  with  multistratified  epithelium 
where  there  were  almost  no  cells  in  chromatolysis  and  the 
ovules  did  not  seem  at  all  changed.  There  were  also  numer- 
ous follicles  undergoing  atresia;  the  epithelium  was  more 
or  less  destroyed.  False  corpora  lutea  abundant;  no  true 
corpora  lutea.  In  short,  the  ovaries  of  young  females,  \'irgin 
or  not,  grafted  on  castrated  male  guinea-pigs  and  examined 
shortly  after  the  mammary  gland  began  to  secrete,  were 
made  up  essentially  of  very  abundant  Graafian  follicles  at 
all  stages  of  development,  some  normal,  others  atresic  with  a 
very  much  hypertrophied  theca  interna,  and  of  a  tolerably 
well-developed  interstitial  gland,  lying  in  a  connective-tissue 
stroma  which  was  intimately  adherent  to  the  surrounding 
tissues. 

Athias  concludes  from  these  experiments  that  it  is  not 
the  corpus  luteum  that  causes  the  development  of  the 
mammary  gland  and  the  production  of  its  secretory  activity. 
In  4  cases  of  ovarian  transplantation  only  one  of  the  grafts 
had  a  rudimentary  true  corpus  luteum,  while  the  others 
had  none  at  all.  He  thinks  the  development  of  the  gland 
structure  of  the  mammary  gland  is  due  either  to  the  epithe- 
lium of  the  mature  follicles  or  to  the  interstitial  gland  or  to 
both  combined.  In  females  before  puberty  the  interstitial 
cells  are  the  only  cells  of  the  ovary  which  show  signs  of 
glandular  activity  and  it  must  be  they  that  preside  over  the 
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development  of  the  mammary  gland  and  the  whole  genital 
tract.  At  puberty  and  during  gestation  the  growth  of 
the  mammary  gland  and  its  secretory  development  during 
pregnancy  can  only  be  caused,  if  we  exclude  the  corpus 
luteum,  by  the  numerous  follicles  which  then  attain  consid- 
erable size,  and  the  most  of  which  undergo  retrogression, 
and  the  interstitial  gland,  which  then  increases  considerably 
at  the  expense  of  the  cells  of  the  h\^ertrophied  theca  and 
the  false  corpora  lutea  originating  in  the  atresic  ovisacs. 
He  thinks  it  is  the  cells  which  are  undergoing  transformation 
into  interstitial  cells  proper,  rather  than  the  follicular  cells, 
which  cause  the  growth  of  the  acini  of  the  mammary  gland. 
These  cells  show  much  more  of  a  glandular  character  than 
those  of  the  follicular  epithelium,  and  have  more  intimate 
relations  with  the  vessels.  The  development  of  an  inter- 
stitial gland  during  pregnancy  has  been  noted,  even  in 
animals  that  do  not  have  an  interstitial  gland  at  other 
times.  He  thinks  the  factors  producing  the  growth  of  the 
mammary  gland  in  the  male  guinea-pig  are  the  same  as 
those  in  the  normal  development  of  the  female  gland,  though 
in  the  female  secretion  begins  only  during  pregnancy. 

Benthin'5  concludes  that  in  general  the  effects  of  ovarian 
transplantation  are  good,  but  that  the  experimental  results 
have  been  more  brilliant  than  the  therapeutic  ones.  Trans- 
plantation of  small  bits  of  ovary,  while  it  gives  good  results, 
does  not  guarantee  their  permanency.  The  indications  for 
transplantation  have  not  yet  been  determined  definitely. 
Hemorrhage  in  older  individuals  is  better  controlled  by  the 
removal  of  the  uterus  or  by  a'-ray  treatment.  The  most 
recent  studies  of  internal  secretion  in  the  ovary,  he  says, 
show  that  pathological  processes  in  the  genital  tract  are 
very  often  not  dependent  on  the  ovary  alone.  Many  diseases 
are  affected  also  by  the  internal  secretions  of  other  organs. 
The  chief  field  for  transplantation  is  and  always  will  be 
the  prevention  and  cure  of  the  s\Tnptoms  of  the  menopause. 
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Homotransplantation  should  be  undertaken  only  in  very 
young  individuals,  and  in  homotransplantation  it  is  very 
important  that  the  organs  should  be  transplanted  imme- 
diately after  removal  from  the  body  of  the  donor.  He  finds 
that  organotherapy  is  gi\'ing  progressively  better  results, 
so  that  the  symptoms  of  the  menopause  may  be  very  much 
decreased  in  this  way  without  the  intervention  of  surger\'. 

Stocker^"  reports  2  cases  in  which  he  reimplanted  part  of 
an  ovary.  One  patient  was  a  woman,  aged  twenty-eight 
years,  and  panhysterectomy  was  done  for  a  gonorrheal 
condition  with  extensive  adhesions.  One  of  the  ovaries  was 
cut  out  of  the  excised  mass  and  sliced  into  disks  only  2  or 
3  mm,  thick.  An  implanted  disk  of  this  kind  grows  into 
place  very  rapidly,  as  bloodvessels  soon  grow  through  it. 
The  bed  into  which  it  is  implanted  must  be  rich  in  blood- 
vessels and  must  protect  the  graft  from  injury  from  without. 
Stocker  implanted  the  graft  in  a  fold  in  the  peritoneum 
and  the  wound  healed  by  first  intention.  An  epinephrin 
test  was  made  on  the  fifth  day  and  there  was  no  specific 
response,  as  there  is  when  the  inhibiting  influence  of  the 
ovaries  is  entirely  withdrawn.  The  woman  never  had  any 
symptoms  of  the  artificial  menopause  and  was  restored  to 
health  after  five  years  of  semi-invalidism.  Three  years 
later  an  intestinal  tumor  necessitated  a  laparotomy'.  The 
disk  of  ovarian  tissue  was  found  to  be  about  the  same  size 
as  when  implanted  and  was  very  vascular.  Stocker  did 
not  remove  a  specimen  for  microscopic  examination  as  he 
was  afraid  of  impairing  the  vitality  of  the  graft.  His 
second  case  was  even  more  successful.  The  ovary  and  tube 
had  been  removed  on  one  side  for  ruptured  tubal  pregnancy 
and  two  years  later  on  the  other  side  for  the  same  reason. 
At  the  second  operation  a  disk  of  ovary  was  reimplanted  in 
the  same  way  and  menstruation  has  continued  regularly 
ever  since  and  the  patient's  health  is  good. 

Experimental  work  was  done  at  Veit's  (^linic  in  Halle^ 
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with  a  view  of  determining  the  effect  of  transplantation  on 
osteomalacia.    The  author's  name  is  not  given.    Ovaries 
were    transplanted    in   62    rabbits    to    determine    whether 
osteomalacia  could  be  produced  by  excessive  ovarian  func- 
tioning.    In  transplanting  ovaries  from  one  animal  to  a 
sister  animal  it  was  found  that  there  was  a  considerable 
decrease  in  the  calcium  content  of  the  bones;  in  transplant- 
ing ovaries  from  one  animal  to  its  mother  there  was  a  moder- 
ate decrease,  and  in  the  transplantation  of  fetal  ovaries  to 
the  mother  there  was  no  appreciable  change  after  about 
three  months.    There  was  no  marked  change  in  the  calcium 
content  of  the  bones  of  the  castrated  animals.    The  con- 
clusion drawn  from  the  experiments  is  that  the  hj^jerfunc- 
tion  of  the  ovary  is  the  most  important  factor  in  osteomalacia. 
Phillips^^   reports    12   cases   of   ovarian   transplantation. 
Immediately  after  removing  the  ovaries  they  were  placed 
in  normal  saline  solution  at  a  temperature  of  100°  and  the 
operation   was  completed.     After   closing  the   peritoneum 
sections  were  made  from  the  most  normal  part  of  the  ovary. 
The  size  of  the  grafts  varied.     In  some  cases  a  number  of 
small  pieces  was  used.     The  transplants  were  placed  in 
the  abdominal  wall  just  to  the  side  of  the  median  incision 
in    adipose    tissue    just    beneath    the    rectus    muscle.     No 
sutures  were  used.    This  site  was  selected  because  it  is  easily 
accessible  if  the  graft  should  have  to  be  removed  later  and 
it  allows  of  enlargement  and  congestion  of  the  ovary  with 
the  least  inconvenience  to  the  patient.     The  ovary  did  not 
degenerate  and  act  as  a  foreign  body  in  any  case,  though 
6  were  infectious  cases  and  drains  were  used  in  4.     In  only 
1  of  the  cases  was  the  uterus  removed,  and  there  is  no  defi- 
nite information  as  to  the  patient's  postoperative  condition. 
Of  the  11  other  cases  6  are  menstruating  regularly  every 
month  without  pain.     Some  of  these  cases  had  returned 
for  a  second  operation  on  account  of  pain  before  the  ovarian 
transplantation.     There  is  no  definite  information  as  to  the 
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menstrual  history  of  the  other  5.  The  immediate  post- 
operative history  did  not  differ  from  that  of  other  laparotomy 
cases.  In  some  cases  there  was  sweUing  and  tenderness  of 
the  grafts.  In  1  case  the  graft  was  congested  and  caused 
considerable  pain.  The  author  believes  that  these  patients 
were  benefited  by  the  ovarian  transplantation  and  that  its 
more  general  use  would  lessen  the  severity  of  the  artificial 
menopause  and  would  also  lessen  the  number  of  second  and 
third  operations  in  gynecological  disease.  There  is  practic- 
ally no  risk  in  the  operation  itself.  The  transplant  performs 
its  function  of  ovulation  for  a  number  of  years.  If  it  should 
atrophy  and  cease  to  function  at  the  end  of  this  time  it 
has  at  least  made  the  artificial  menopause  less  abrupt  and 
enabled  the  patient  to  adjust  herself  to  the  conditions. 

Norton^*  discusses  Tuffier's  work  in  ovarian  grafting  and 
says  that  he  has  under  observation  a  number  of  cases  of 
his  own  done  within  the  past  year.  He  has  grafted  ovaries 
that  were  almost  entirely  cystic,  culling  out  the  medium- 
sized  and  large  cysts  and  implanting  the  residue.  Some 
of  these  ovaries  seemed  hopelessly  diseased  and  had  been 
causing  much  pain  over  a  long  period  of  time. 

In  these  cases  the  patients  have  been  freed  from  pain  and 
menstruation  reestablished  by  the  implantation.  He  thinks 
the  operation  one  of  the  most  satisfactory  advances  in 
modern  siu-gery  and  recommends  it  in  diseases  of  the  ovary. 
It  should  always  be  done  instead  of  double  oophorectomy  in 
idiots,  defectives,  and  criminals.  It  may  also  be  done  in 
those  cases  in  which  it  is  desirable  to  sterilize  on  account 
of  conditions  which  render  child-bearing  impossible.  Except 
for  the  fact  that  it  does  not  allow  pregnancy  it  fulfils  all 
the  requirements  of  an  ideal  operation.  It  can  be  easily 
and  quickly  done.  The  functions  of  the  ovary,  both  as  to 
internal  secretion  and  menstruation,  are  maintained,  and 
at  the  same  time  the  ovary  is  placefl  in  a  clean,  healthy 
bed  completely  protected  from  subsequent  attacks  of  gonor- 
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rheal  infection.  With  a  new  and  diminished  blood  supply 
sclerosis  and  cystic  degeneration  are  prevented  or  retarded. 
His  work  was  solely  with  autotransplantation. 

Newi;on23  thinks  transplantation  of  the  ovary  should  be 
practised  more  frequently  than  it  has  been.  A  small  por- 
tion of  the  ovary  conserved  within  the  abdomen  seems  to 
retain  the  power  of  the  organ  as  a  whole.  Within  a  year 
he  has  had  half  a  dozen  cases  wherein  a  portion  of  the 
ovary  was  implanted  with  good  physiological  and  psycho- 
logical effects.  He  believes  the  internal  secretion  of  the 
ovary  controls  menstruation.  He  believes  the  presence  of 
ovarian  tissue  in  old,  fleshy,  diabetic  women  has  a  con- 
trolling effect  on  their  diabetes.  In  the  discussion  of  this 
paper  Dr.  Conk] in  said  he  had  had  good  results  in  the 
immediate  transplantation  of  small  portions  of  ovarian 
tissue.  He  takes  a  small  piece  of  normal,  or  apparently 
normal,  ovarian  tissue  and  places  it  in  the  pelvis,  or  even 
outside  the  peritoneal  cavity  in  the  abdominal  wall. 

Nattrass^^  reports  the  case  of  a  woman,  aged  seventeen 
years,  who  came  for  confinement.  She  had  suffered  from 
hip  and  spinal  disease  for  ten  years.  As  she  had  a  generally 
contracted  pelvis  to  such  a  degree  that  normal  delivery 
was  impossible,  the  child  was  delivered  by  Cesarean  section, 
and  on  account  of  the  patient's  tubercular  condition  it  was 
decided  to  sterilize  her  by  transplantation  of  the  ovaries. 
They  were  divided  longitudinally  and  as  much  of  the  stroma 
cut  away  as  possible,  as  when  the  fibrous  stroma  is  cut 
away  the  nutrient  fluids  permeate  it  more  readily  and  more 
of  the  egg-bearing  part  may  be  saved.  One  of  the  ovaries 
was  fastened  into  the  border  of  the  left  rectus  muscle  and 
the  other  close  under  the  skin  on  the  right  external  oblique. 
The  patient  nursed  her  baby  for  nearly  five  months  and 
soon  after  nursing  was  stopped,  menstruation  appeared  and 
has  continued  with  reasonable  regularity  ever  since.  Some- 
times there  is  a  little  pain  in  the  transplanted  ovaries  pre- 
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ceding  menstruation  and  the  ovaries  swell  a  little.  Three 
and  one-half  years  after  operation  the  patient  was  examined. 
The  subcutaneous  graft  could  be  felt  quite  easily  and  the 
patient  felt  a  sickening  sensation  when  it  was  palpated. 
The  left  ovary,  more  deeply  placed,  could  not  be  definitely 
felt,  but  as  pressure  over  a  certain  spot  produced  a  sicken- 
ing sensation,  it  was  deemed  an  indication  of  the  develop- 
ment of  nerves  in  the  graft.  The  case  shows  that  in  certain 
cases  of  double  oophorectomy,  transplantation  of  ovaries 
obviates  the  artificial  climacteric. 

Lydston^^  gives  a  summary  of  his  previous  work  in  sex- 
gland  implantation.  He  believes  the  sex-gland  hormone  is 
the  most  powerful  cell  stimulant,  nutrient,  and  regenerator 
known  to  medical  science  and  that  sex-gland  implantation 
preserves  hormone  production  for  a  long  time.  He  believes 
that  certain  physiological  and  therapeutical  advantages  are 
permanent.  In  his  case  the  implanted  tissue  has  never 
disappeared  in  less  than  twelve  to  eighteen  months.  Implan- 
tation may  be  repeated.  He  finds  heterotransplantation 
practicable  and  has  transplanted  glands  from  the  dead 
body,  if  taken  at  any  time  before  decomposition  sets  in,  as 
successfully  as  those  from  the  living  body.  He  thinks  the 
development  of  senility  can  be  retarded  and  longevity 
increased  by  the  internal  secretion  from  the  implanted  sex 
glands.  The  climacteric  may  be  postponed  and  its  dis- 
agreeable features  relieved.  It  is  probable  that  the  early 
stages  of  arteriosclerosis  may  be  benefited  by  sex-gland 
implantation  and  that  early  senile  dementia  may  show  good 
results.  Abnormal  sexual  tendencies,  either  psychical  or 
physical,  are  indications  for  sex-gland  implantation.  Micro- 
scopic sections  of  the  implanted  glands  apparently  show 
regeneration  of  the  circulation  and  of  the  interstitial  con- 
nective tissue  which  probably  produces  the  so-called  internal 
secretion. 

Guthrie  and  Lee'''  report  experimental  work  done  on  dogs. 
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Two  sister  puppies,  three  months  old,  were  operated  on, 
the  ovaries  of  each  being  removed  and  transplanted  into 
the  other.  At  this  time  the  ovaries  measured  about  6  mm. 
in  length.  The  animals  were  operated  on  simultaneously. 
The  ovary  was  instantly  transferred  to  the  other  animal 
and  fastened  to  the  pedicle  of  the  former  ovary  by  means  of 
a  thread  previously  inserted  into  its  base.  The  animals 
made  uneventful  recoveries.  One  was  lost,  the  other  killed 
by  accident  eighteen  months  after  operation.  The  right 
ovary  appeared  normal  and  much  larger  than  at  the  time 
of  transplantation.  The  left  ovary  was  represented  by  a 
cyst-like  mass  the  size  of  a  navy  bean,  dark  in  color  and 
soft  to  touch.  When  the  capsule,  which  was  markedly 
thickened,  was  opened,  a  small,  gelatinous  mass  was  found. 
Histological  examination  of  the  right  ovary  showed  abun- 
<iant  normal  histological  elements  including  corpora  lutea. 
The  left  ovary  had  undergone  complete  colloidal  degenera- 
tion, at  least  so  far  as  the  reproductive  elements  were  con- 
■cerned.  As  no  attempt  at  mating  the  animal  w-as  made, 
the  experiment  is  not  conclusive  as  to  the  possibility  of 
pregnancy.  But  from  the  result  the  authors  believe  that 
ovarian  transplantation  in  dogs  is  not  only  feasible,  but  offers 
promising  means  of  obtaining  information  as  to  optimum 
conditions  for  successful  transplantation,  and  also  informa- 
tion as  to  heredity. 

Graves^^  transplanted  ovarian  tissue  in  69  cases,  in  most 
of  them  for  the  purpose  of  preventing  ablation  symptoms. 
In  19  earlier  cases  the  transplantation  was  made  into  the 
broad  ligaments.  In  these  the  ablation  symptoms  were 
found  to  be  worse  as  regards  severity  than  when  the  ovaries 
were  entirely  removed.  Vicarious  menstruation  occurred 
in  one,  and  cystic  enlargement  with  tenderness  of  the  trans- 
planted piece  of  ovary  occurred  in  three.  In  the  remaining 
cases  the  transplantation  was  made  into  the  abdominal 
w^all.     In  23  cases,  from  which  reliable  data  were  received, 
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the  ablation  symptoms  were  almost  identical  with  those  in 
completely  castrated  women.  He  has  had  better  results 
in  treating  ablation  symptoms  with  ovarian  extract  and 
his  results  were  better  with  extract  of  the  whole  ovar\'  than 
with  that  of  the  corpus  luteum  alone.  He  thinks  there  is 
certainly  an  ovarian  secretion  that  is  not  produced  in  the 
corpus  luteum,  for  profound  effects  are  produced  by  removal 
of  the  ovaries  before  puberty  when  there  are  no  corpora 
lutea.  He  does  not  know  whether  this  early  secretion 
originates  in  the  follicles  or  the  highly  differentiated  con- 
nective tissue  of  the  ovarian  stroma.  Other  conditions  in 
w^hich  ovarian  extract  has  been  found  of  service  are  kraurosis 
and  functional  amenorrhea  in  the  young.  The  cause  of 
the  vasomotor  disturbances  following  removal  of  the  ovaries 
the  author  thinks  may  be  due  to  the  influence  of  some 
other  organ  of  internal  secretion,  which  has  been  rendered 
abnormally  active  by  the  loss  of  the  balancing  povrer  exerted 
by  the  ovarian  secretion.  It  is  conceivable  that  the  thjToid 
is  made  overactive  by  the  removal  of  the  ovaries  and  that 
ablation  symptoms  are  manifestations  of  h^'perthyroidism. 

DeLee"  describes  2  cases  of  autotransplantation  of  the 
corpus  luteum  done  with  the  hope  of  preser\'ing  pregnancy. 
Both  were  cases  of  pregnancy  at  about  the  eighth  week 
complicated  by  ovarian  cyst  which  necessitated  operation. 
Both  cases  failed  in  this  object,  but  they  proved  that  it  is  a 
safe  procedure  surgically  to  embed  corpus  luteum  in  the 
broad  ligament.  When  DeLee  again  jxjrforms  the  opera- 
tion it  is  his  intention  to  give  extract  of  corpus  luteimi  by 
mouth.  In  neither  case  was  the  implanted  corpus  luteum 
palpable  in  the  broad  ligament  at  the  later  operation  (ciu-et- 
tage  necessitated  by  hemorrhage),  but  it  is  to  be  expected 
from  the  constitution  of  the  corpus  luteum  that  it  would  be 
rapidly  absorbed. 

Manley  and  Marine-"  performed  9  autotransplantations 
of  ovarian  tissue  into  the  subcutaneous  tissue  of  the  abdo- 
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men  after  removal  of  both  ovaries.  In  all  cases  the  stroma, 
interstitial  cells,  and  Graafian  follicles  showed  survival  and 
growth  over  periods  varying  from  thirty-fom*  to  two  hundred 
and  nineteen  days.  Mature  Graafian  follicles  were  recov- 
ered from  two  rabbits  associated  with  active  hyperemia  of  the 
uterus  and  typical  phenomena  of  rut.  In  some  of  the  older 
transplants  there  were  hemorrhagic  cysts,  due  to  the  fact 
that  the  ripened  follicles  rupture  into  themselves  instead 
of  onto  a  free  surface  as  normally,  and  these  cysts  finally 
produce  pressure  atrophy  of  the  ovarian  tissue.  Apart 
from  this  complication  the  work  of  these  authors  confirms 
that  of  many  other  investigators  that  autotransplants  are 
permanent  and  show  functional  activity.  They  also  made 
26  homotransplantations  of  sexually  mature  ovarian  tissue, 
all  but  one  of  which  were  completely  absorbed  except  for  the 
interstitial  and  luteal  cells.  This  one  instance  was  prob- 
ably a  failure  of  the  host  to  react  in  the  usual  way  to  the 
graft.  The  fact  that  the  lipoid  cells  of  the  ovary  can  survive 
upward  of  193  days,  while  the  stroma  and  egg  cells  undergo 
absorption  in  a  few  weeks,  shows  that  the  lipoid-containing 
tissue  exhibits  a  different  order  of  cells,  against  which  the 
host  reacts  very  slowly  if  at  all.  Repeated  homotransplan- 
tations into  the  same  animal  of  these  lipoid-containing  cells 
of  the  ovary  would  probably  determine  whether  or  not  the 
host  eventually  develops  a  resistance  to  this  tissue  also.  Up 
to  the  present  the  authors  have  not  made  sufficient  experi- 
ments to  determine  this  point.  The  two  important  facts 
observed  in  the  homotransplantation  of  ovaries  are:  (l)  the 
host  reacts  in  the  usual  way  and  the  usual  time  to  the  egg 
and  stroma  cells  and  (2)  the  host  reacts  very  feebly  to  the 
lipoid-containing  cells. 

In  their  work  in  transplanting  the  thyroid  they  found  that 
the  rate  of  absorption  could  be  modified  by  modifying  the 
condition  of  the  host  and  also  by  modifying  the  chemistry 
and  physiologic  activity  of  the  thyroid  used.     They  found 
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that  when  iodized  thyroid  was  engrafted  into  iodized  rabbits 
the  rate  of  destruction  was  markedly  decreased.  As  iodine 
is  a  physiologic  constituent  of  thyroid,  and  as  these  experi- 
ments show  that  its  previous  administration  to  both  donor 
and  host  delays  the  rapidity  of  absorption  of  homografts, 
it  seems  certain  that  it  is  possible  to  modify  the  usual  reaction 
of  the  host  by  strictly  physiologic  means.  While  iodine 
favorably  aflt'ects  the  thjToid  there  is  no  evidence  that  it 
has  a  similar  action  on  other  homografted  tissues,  but  it 
suggests  that  it  may  be  possible  to  modify  the  host's  reaction 
to  other  homografted  tissues  through  one  or  more  of  their 
specific  chemical  constituents.  The  future  of  tissue  trans- 
plantation as  a  therapeutic  measure  rests  on  a  solution  of  the 
problem  of  the  homograft. 

In  the  discussion  of  this  paper  Dr.  Robert  T.  iMorris  stated 
that  in  trying  to  make  rabbits  immune  to  each  other's 
serum  he  found  that  apparently  these  rabbits  absorbed  the 
grafts  more  readily  than  rabbits  not  so  treated.  This  shows 
that  the  problem  is  one  for  serologists.  Undoubtedly  in 
making  transplants  we  shall  sometunes  sensitize.  In  some 
cases  in  which  we  produce  allergic  phenomena  without  trans- 
plants we  shall  be  enabled  to  work  out  further  treatment 
on  the  basis  of  the  degree  and  effect  of  the  allergic  response. 

BelP  worked  with  rabbits  and  dogs  and  found  that  if  the 
ovaries  be  excised  and  implanted  in  the  muscle  of  the  uterus 
or  abdominal  wall  atrophy  of  the  genital  ducts  will  not  occur. 
He  found  that  the  follicles  first  become  cystic  and  then 
degenerate;  that  is  to  say,  they  ripen,  but  if  completely 
buried  cannot  expel  the  contents  and  therefore  become 
cystic  and  retrogi'ess.  He  also  noted  that  in  the  rabbit 
if  only  the  central  portion  of  the  ovary,  which  contains  no 
follicles  be  implanted,  the  interstitial  cells  of  which  the 
graft  is  composed  can  maintain  the  integrity'  of  the  uterus 
alone.  It  is  probable  that  ovarian  transplantation  in 
general,  and  of  the  interstitial  cells  in  particular,  are  capable 
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of  keeping  normal  the  uterus,  the  mammae,  the  othet  endo- 
critic  organs,  and  the  general  metabolism  in  the  female 
animal.  And,  since  the  isolated  interstitial  cells  are  effectiv^e 
in  this  respect,  it  is  probable  that  the  follicular  secretion  has 
no  function  beyond  nourishing  the  o\Tim  and  influencing 
the  dehiscence  of  the  follicle — at  any  rate  in  the  rabbit.  In 
Bell's  experience  ovarian  transplantation  in  women  has  not 
been  so  certainly  successful  as  in  the  lower  animals.  The 
best  results  have  been  obtained  in  rabbits,  in  which  the 
interstitial  cells  are  very  well  developed.  He  concludes 
that  it  is  not  the  ovaries  alone  which  influence  the  female 
characteristics  and  genital  functions,  except  in  regard  to  the 
production  of  ova.  The  ovaries  are  only  a  part  of  a  system 
to  which  most,  if  not  all,  the  other  endocritic  glands  belong, 
and  in  which  these  other  organs  figure  with  as  great  impor- 
tance as  the  ovaries  themselves. 

Abderhalden^  says  that  no  definite  basis  can  be  established 
for  study  of  the  internal  secretions  until  the  active  principle 
of  each  gland  has  been  isolated  and  its  effects  determined. 
With  a  view  to  furthering  this  end  he  took  the  various  glands 
of  internal  secretion,  digested  them  with  ferments  and  tested 
the  resultant  solutions  by  placing  tadpoles  in  them  and  noting 
the  changes  produced  in  their  gro^;^i;h  and  development.  The 
results  with  ovary  were  not  uniform,  due  probably  to  the 
fact  that  ovaries  at  different  stages  of  development  were  used. 
In  general  the  ovary  animals  showed  hastened  development 
with  a  tendency  to  the  development  of  abnormal  forms. 
There  was  a  certain  resemblance  to  the  thAToid  animals.  In 
animals  acted  on  by  combined  ovary  and  th^^nus  the  effect 
of  the  thymus  was  dominant. 

Stettner-^  working  along  the  same  lines  fed  tadpoles  with 
beef  thymus  tissue,  genital  gland  tissue,  and  thyroid  sepa- 
rately or  in  various  combinations.  Most  of  the  glands  of 
internal  secretion  seemed  to  have  a  retarding  action  on  the 
development  of  the  tadpoles,  delaying  the  metamorphosis 
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into  frogs.  Thyroid  tissue  alone  seemed  to  have  the  opposite 
effect.  While  th\Tnus  and  genital  gland  tissue  separately 
each  retarded  metamorphosis,  when  they  were  given  together 
the  tadpole  developed  normally.  This  would  seem  to  indicate 
that  the  th\Tnus  and  genital  glands  supplement  each  other, 
their  combined  action  being  necessary  for  normal  growth. 

Taniguchi^^  describes  in  detail  experiments  with  corpora 
lutea  of  cows  and  with  ovaries  freed  from  corpora  lutea. 
The  corpus  luteum  contained  a  ferment  which  split  yeast 
nucleic  acid,  forming  phosphoric  acid  and  purin  bases,  alsa 
an  erepsin-like  ferment,  an  abundant  amount  of  amylase, 
urease,  an  aspargin-splitting  ferment,  a  ferment  resembling 
trypsin,  a  butyl-ether-splitting  ferment,  a  small  amount  of 
salicin-splitting  ferment,  arginase,  and  a  slight  amount  of  an 
amygdalin-splitting  ferment.  It  did  not  contain  a  glycocoll- 
splitting  ferment,  lipase,  lecithinase,  invertase,  lactase,  or 
glycolytic  ferment.  The  ovaries  free  from  corpus  luteum 
contained  the  same  ferments  and  were  lacking  in  the  same 
ones. 

Serono  and  Palozzi-^  examined  cows'  ovaries  and  found 
that  they  contained  practically  the  same  percentage  of 
lipoids  as  egg  yolk  and  of  practically  the  same  composition, 
so  there  is  no  specific  function  of  the  ovaries  due  to  the 
lipoids.  The  action  of  the  ovary  is  due  to  its  internal  secre- 
tion and  the  authors  in  a  previous  article*  have  shown  that 
it  is  very  rich  in  ferments. 

Goodale^^  found  that  if  the  ovaries  of  a  domestic  fowl  be 
removed  many  of  the  secondary  sexual  characters  of  the  male 
appear.  He  considers  the  question  of  whether  the  secretion 
is  a  modifier  or  an  inhibitor.  If  it  is  a  modifier  there  is 
only  one  genetic  basis,  that  responsible  for  the  male  secondary 
characters,  and  the  modifier  changes  male  into  female  char- 
acters.    Inhibition  requires  two  genetic  bases,  one  for  male 

*  Rassegna  di  clin.,  terap.  etc.,  Roma,  Februarj',  1914. 
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and  one  for  female  characters.  In  the  absence  of  ovarian 
secretion  male  characters  appear.  If  the  secretion  is  present 
it  inhibits  male  characters  and  allows  female  characters  to 
appear. 

Blanchard'  found  that  feminine  characteristics  are  pro- 
duced in  males  by  loss  or  atrophy  of  the  testicles,  and  con- 
versely male  characteristics  in  the  female  by  removal  or 
functional  deficiency  of  the  ovaries.  He  has  noted  the 
frequency  of  masculinity  in  insane  alien  females,  most  often 
involutional  forms  of  mania.  It  is  not  improbable  that  a 
change  in  the  ovarian  secretion  in  the  female  produces 
masculinity  and  mental  disturbance. 

Bainbridge,^  while  admitting  that  the  definite  information 
as  to  the  role  of  the  internal  secretion  of  the  ovary  in  the 
mammalian  economy  is  slight,  concludes  that  autotrans- 
plantation  of  healthy  ovarian  tissue  is  feasible,  and  that  it  is 
advisable  in  certain  cases.  Whether  it  does  or  does  not  pre- 
serve the  generative  function  it  seems  to  tide  the  patient 
over  from  normal  ovarian  function  to  the  menopause 
with  less  discomfort.  He  believes  that  in  the  reported 
successful  cases  of  heteroplastic  ovarian  transplantation  it 
is  possible  that  a  minute  part  of  functioning  ovary  was  left 
in  the  body,  which  caused  the  succeeding  pregnancy,  rather 
than  the  grafted  heteroplastic  ovary.  In  his  opinion,  neither 
organotherapy  nor  ovarian  transplantation  have  as  yet 
succeeded  in  nullifying  the  necessity  for  conservative  surgery 
of  the  uterus  and  ovaries. 

Bucura^  thinks  the  corpus  luteum  alone  cannot  be  the 
source  of  the  internal  secretion  of  the  ovary,  as  the  hormone 
action  is  manifest  in  the  child  and  in  the  newborn  before  the 
corpus  luteum  has  developed.  He  believes  the  follicle  is  the 
source  of  the  internal  secretion,  but  the  corpus  luteum  is 
the  only  internal  secreting  part  of  the  follicle  remaining 
after  the  expulsion  of  the  egg,  and  it  hypertrophies  and 
perhaps  performs  the  function  potentially.     Therefore  the 
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corpus  luteum  action  is  not  a  specific  one,  but  only  a  quanti- 
tatively increased  follicle  action.  So  long  as  the  follicle  in 
the  child's  ovary  produces  the  hormone  it  is  a  constant 
quantity,  but  a  minute  one,  favoring  only  the  gradual 
development  of  the  sexual  characteristics  of  the  child.  The 
stronger  development  of  the  follicle  at  puberty  is  accom- 
panied by  stronger  hormone  development  and  with  it  more 
rapid  development  of  the  genitalia  and  sexual  characteristics. 
The  important  thing  at  puberty  and  sexual  maturity  is  the 
increased  hormone  production,  not  the  corpus  luteum. 

Herrmann!^  describes  in  detail  his  method  of  obtaining 
the  active  principle  of  the  ovary  and  placenta  in  pure  form. 
His  ovary  extract  is  purely  a  corpus  luteum  substance. 
When  pure  it  had  no  bad  effect  on  animals  when  used  experi- 
mentally. It  had  a  powerful  effect  in  stunulating  the  growth 
and  development  of  the  sexual  organs.  After  five  days' 
injections  young  animals  eight  weeks  old  showed  the  sexual 
development  of  animals  twenty-five  to  thirty  weeks  old. 
When  the  injections  were  continued  changes  took  place 
similar  to  those  of  the  rutting  period  or  of  early  pregnancy. 
The  mammary  glands  of  both  male  and  female  animals 
developed  rapidly.  The  extract  also  contributed  to  the 
development  of  the  secondary  sexual  characters.  The  same 
substance  was  found  in  the  corpus  luteum  and  the  placenta. 

Piccione^®  performed  experiments  with  rabbits.  He  found 
that  on  removing  the  ovaries  anemia  ensued,  from  which  he 
concludes  that  the  internal  secretion  of  the  ovary  has  a 
physiological  effect  on  the  composition  of  the  blood.  This 
effect  consists  in  a  direct  stimulation  of  the  organs  that 
prmluce  the  red  and  white  cells,  favoring  the  formation  of 
hemoglobin  and  increasing  the  resistance  of  the  red  cells. 
Feeding  ovarian  extract  to  these  animals  improved  the 
condition  of  their  blood. 

Russo  and  Monterosso-'  gave  rabbits  subcutaneous  in- 
jections of  lecithin,  44  in  the  course  of  eleven  months.     They 

Gyn  Soc  18 


274      OVARIAX   TRANSPLANTATION  AND  SECRETION 

describe  the  histological  appearance  of  the  parietal  cells  of 
the  ovarian  follicles,  from  which  they  conclude  that  the 
parietal  cells  of  the  ovarian  follicles  of  the  rabbit  normally 
have  a  function  of  internal  secretion,  secreting  a  product  that 
goes  to  nourish  the  ovum,  through  the  medium  of  the  liquor 
folliculi,  or  through  the  mechanism  of  the  follicular  epithe- 
lium, which  represents  a  classical  circulatory  system,  adapted 
for  carrying  to  the  ovum  nutritive  materials,  either  those 
arriving  through  the  blood  stream,  or  those  elaborated  locally. 
MitchelP^  conceived  the  idea  that  the  injection  of  peptone 
might  inhibit  the  antagonistic  action  of  the  host  against 
engrafted  tissue.  Carrel  found  that  limbs  engrafted  on  an 
infected  host  were  more  apt  to  live  than  those  on  an  unin- 
fected one;  so  it  would  seem  that  the  infecting  bacteria  had 
some  inhibitory  effect  on  the  action  of  the  host  against  the 
graft.  Besredka,  Stroebel  and  Jupille*  have  shown  that  the 
action  of  complement  on  bacteria  gives  a  substance  identical 
in  manj'  of  its  physiological  properties  with  the  substance 
obtained  by  the  action  of  complement  and  peptone,  so  it 
seemed  reasonable  to  suppose  that  the  injection  of  Witte's 
peptone  would  have  a  similar  effect  on  the  reaction  of  the 
body  against  engrafted  tissues.  To  test  this  he  transplanted 
ovaries  in  rabbits.  The  rabbits  were  operated  on  in  pairs 
so  as  to  get  immediate  transfer  of  the  grafts.  Peptone 
injections  were  made  at  the  time  of  operation  and  every  four 
days  afterward  till  the  animals  were  killed.  The  rabbits 
used  as  controls  were  operated  upon  in  the  same  way  but 
given  no  peptone.  Following  the  peptone  injections  the 
animals  showed  labored  breathing,  restlessness,  and  general 
bodily  weakness  similar  to  that  described  as  following  injec- 
tion of  an  attenuated  dose  of  peptotoxin  which  had  been 
formed  by  the  reaction  of  complement  and  peptone  outside 
the  body.  After  three  to  four  injections  the  animals  showed 
reduced  metabolism,  evidenced  by  loss  of  body  weight  and 

*  Ztschr.  f.  Immunitatsforsch.,  1913,  xvi,  249. 
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marked  thinning  of  the  coat.  This  was  not  noticed  in  the 
controls  which  were  not  given  peptone,  but  were  otherwise 
treated  in  precisely  the  same  manner.  As  a  result  of  his 
experiments  Mitchell  reached  the  following  conclusions: 
(1)  Peptone  injections,  as  they  were  made,  tend  to  intensify 
rather  than  to  inhibit  the  action  of  the  host  against  homo- 
geneous grafts  of  ovarian  tissue.  (2)  Such  injections  of 
peptone  produce  a  condition  of  reduced  metabolism  in  the 
animal  but  not  to  such  an  extent  as  to  endanger  life.  (3)  An 
abundant  blood  supply  to  the  graft  does  not  indicate  that  it  is 
viable  in  its  new  environment  but  may  rather  be  evidence  of 
an  intense  reaction  against  it  on  the  part  of  the  host.  (4) 
The  destruction  of  the  graft  is  practically  complete  by  the 
end  of  the  sixth  week  in  both  the  animals  injected  with 
peptone  and  in  the  controls.  (5)  The  host  primarily  reacts 
to  the  presence  of  the  graft  by  revascularization  of  its  tissues, 
and  the  further  reaction,  which  evidently  invokes  the 
destruction  of  the  graft,  is  evidenced  by  round-cell  infiltration 
and  proliferation  of  the  connective  tissue  of  the  host. 

Conclusions.  The  review  of  the  literature  for  the  past 
two  years  serves  to  confirm  the  conclusions  arrived  at  two 
years  ago,  namely,  that  so  far  the  only  form  of  ovarian  trans- 
plantation that  is  practicable  is  autotransplantation,  and 
that  this  has  a  rather  limited  field  of  usefulness  in  the  retarda- 
tion and  modification  of  the  s^-mptoms  of  the  artificial  meno- 
pause brought  about  by  complete  removal  of  the  ovaries. 
In  spite  of  the  perhaps  overenthusiastic  conclusions  of  a 
few  workers,  neither  homo-  nor  heterotransplantation  has 
as  yet  justified  its  use  in  human  surgery.  The  great  problem 
yet  remaining  to  be  solved  in  ovarian  transplantation  is  to 
find  some  means  of  overcoming  the  resistance  of  the  body  to 
homografts,  for  this  is  the  only  means  of  opening  up  a  wide 
field  of  usefulness  for  the  operation.  The  wa>'  to  a  solution 
of  the  problem  lies  through  a  closer  study  of  the  internal 
secretion,  not  only  of  the  ovary  itself,  but  of  the  other  gland 
of  internal  secretion,  all  of  which  seem  to  be  so  closely  inter- 
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related  that  absolute  separation  of  their  functions  seems 
impossible.  Some  hopeful  work  has  been  done  in  endeavor- 
ing to  find  substances  which  will  inhibit  the  resistance  of  the 
host  to  the  graft,  but  for  the  most  part  the  work  still  remains 
to  be  done,  and  the  surgeon  in  adopting  ovarian  grafting, 
instead  of  solving  a  problem,  has  rather  opened  up  a  greater 
one  which  awaits  solution  by  the  serologist  and  endo- 
crinologist. 

Bibliography 

Note. — Bigliography  prior  to  and  including  the  earlier  months  of 
1915  may  be  found  in  an  article  by  the  author  in  Surgery,  Gynecology 
and  Obstetrics,  1915,  xxi,  576. 

1.  Abderhalden,  Emil:  Studien  ueber  die  von  einzelnen  Organen 
hervorgebrachten  Substanzen  mit  spezifischer  Wirkung,  Arch.  f.  d.  ges. 
Physiol.,  1915,  clxii,  99. 

2.  Athias:  L'activite  s^cretoire  de  la  glande  mammaire  hyper- 
plasiee,  chez  le  cobaye  male  chatre,  cons^cutivement  k  la  grefife  de 
I'ovarie,  Compt.  rend  Soc.  de  biol.,  1915,  Ixxviii,  410. 

3.  Athias:  Etude  histollgique  d'ovaires  greffes  sur  les  cobayes 
males  chatres  et  enleve  au  moment  de  I'etablissement  de  la  secretion 
lact^e,  Compt.  rend.  Soc.  de  biol.,  1916,  Ixxix,  553. 

4.  Athias:  Sur  le  determinisme  de  I'hyperplasie  de  la  glande  mam- 
maire et  de  la  secretion  lactee,  Compt.  rend.  Soc.  de  biol.,  1916, 
Ixxix,  557. 

5.  Bell,  W.  Blair:  The  Sex  Complex;  a  Study  of  the  Relationship 
of  the  Internal  Secretions  to  the  Female  Characteristics  in  Health  and 
Disease,  London,  1916. 

6.  Benthin,  W. :  Ovarientransplantationen,  Centralbl.  f.  d.  Grenz- 
geb.  d.  Med.  u.  Chir.,  1915.  xix,  181. 

7.  Blanchard,  R.:  Le  virilisme  et  I'in version  des  caracteres  sexuels 
sont  sous  la  dependance  des  glandes  genitales  interstitielles,  Bull. 
Acad,  de  med.,  1916,  Ixxvi,  47. 

8.  Bainbridge,  W.  Seaman:  Ovarian  Secretion,  a  Few  Observations 
from  a  Practical  Point  of  View,  Woman's  Med.  Jour.,  1915,  xxv,  47. 

9.  Bucura,  C.  B.:  Praktische  Ergebnisse  aus  unserem  heutigen 
Anschauungen  ueber  die  endokrine  Taetigkeit  des  Eirstockes,  Jahrb. 
f.  Psychiat.  u.  Neurol.,  1916,  vol.  xxxvi. 

10.  Cobb,  I.  G.:  Sex  Organs  and  Internal  Secretion,  Med.  Press 
and  Circ,  1916,  cii,  295. 

11.  De  Lee,  Joseph  B.:  Autotransplantation  of  the  Corpus  Luteum, 
Surg.,  Gynec.  and  Obst.,  1916,  xxii,  80. 

12.  Fellner:  Weitere  Beitrage  zur  Frage  der  inneren  Sekretion  der 
weiblichen  Sexualorgane,  Berl.  klin.  Wchnschr.,  1916,  liii,  1062. 


FRANKLIN  H.  MARTIN  277 

13.  Goodale,  H.  D.:  Gronadectomy  in  Relation  to  the  Secondarj' 
Sexual  Characters  of  Some  Domestic  Birds,  Carnegie  Inst.  Publ.,  No. 
243,  Washington,  1916. 

14.  Graves,  W.  P.:  Practical  Aspects  of  the  Ovarian  Secretions, 
New  York  State  Jour.  Med.,  1916,  xvi,  394. 

15.  Guthrie,  C.  C,  and  Lee,  M.  E.:  Ovarian  Transplantation,  Jour. 
Am.  Med.  Assn.,  1915,  Ixiv,  1823. 

16.  Herrmann,  E.:  Ueber  eine  wirksame  Substanz  im  Eierstocke 
und  in  der  Placenta,  Monatschr.  f.  Geburtsh.  u.  Gynak.,  1915,  xli.  1. 

17.  Herrmann,  E.,  and  Stein,  M. :  Ueber  den  Einfluss  eines  Hormone 
des  Corpus  luteiun  auf  die  Entwicklung  maennlicher  Geschlectsmerk- 
male,  Wien.  klin.  Wchnschr.,  1916,  xxix,  177. 

18.  Lydston,  G.  Frank:  Sex-gland  Implantation,  Jour.  Am.  Med. 
A.ssn.,  1916,  Ixvi,  1540. 

19.  Lydston,  G.  Frank:  Sex-gland  Implantation,  New  York  Med. 
Jour.,  March  27  and  April  3,  1915. 

20.  Manley,  O.  T.,  and  Marine,  David:  The  Transplantation  of 
Ductless  glands,  Jour.  Am.  Med.  Assn.,  1916,  lx\ii,  260. 

21.  Mitchell,  Louis  A.:  Influence  of  Peptone  on  Tolerance  of  the 
Body  for  Homogeneous  Ovarian  Transplants,  Jour.  Am.  Med.  Assn., 
1915, Ixv,  1692. 

22.  Nattrass,  J.  H.:  Autoplastic  Ovarian  Transplantation,  Med. 
Jour.,  Australia,  1915,  i,  49. 

23.  Newton,  Frank  L. :  Conservation  and  Transplantation  of  the 
Ovary,  Med.  Times,  1915,  xliii,  195. 

24.  Norton,  Walter  A.:  TuflBer's  Ovarian  Graft,  Am.  Jour.  Obst., 
New  York,  1915,  Ixxii,  620. 

25.  Philhps,  Wm.  D. :  Ovarian  Transplantation;  Report  of  Cases, 
Texas  State  Jour.  Med.,  1916,  xii,  213. 

26.  Piccione,  Francesco:  L'influenza  sul  sangue  della  secrezione 
interna  ovarica,  Rassegna  di  clin.,  terap.  etc.,  Roma,  1915,  xiv,  27. 

27.  Russo,  A.,  and  Monterosso,  B.:  La  funzione  di  assorbimento  e 
di  secrezione  interna  delle  cellule  parietali  del  foUicolo  ovarico  studiata 
sperimentalmente  nella  coniglia,  Monitore  zool.  ital.,  1915,  xxvi,  268. 

28.  Serono,  C,  and  Palozzi,  A.:  Sui  lipoidi  contenuit  nell'  ovaio, 
Foho  med.,  1916,  ii,  34. 

29.  Stettner,  E.:  Beeinflussung  des  Wachstums  von  Ivaulquappen 
durch  Verfutterung  von  Thymus  und  Geschlectsorganen,  Jahrb.  f. 
Kinderh.,  1916,  Ixxxiii,  154. 

30.  Stocker,  S.:  Ueber  die  Reimplantation  der  Keimdruesen  beim 
Menschen,  Cor-Bl.  f.  schweiz.  .\erzte,  1916,  Ixvi,  No.  7. 

31.  Taniguchi  Yasaburo:  Mitteilung  ueber  Ferraente  in  Corpora 
lutea  der  Kuhovaricn  und  in  der  von  den  ersteren  befreiten  Ovarial- 
substanz.  Acta  schola?  med.  univ.  imp.,  Ivioto,  1916,  i,  299. 

32.  Ueber  den  Einfluss  der  Ovarientransplantation ;  ein  Beitriig  zur 
Entstehimg  der  Osteomalacic,  Ztschr.  f.  Geburt«h.  u.  GjTiak.,  1915, 
Ixxvii,  49. 


THE  AUTONOMIC  SYSTEM  AS  AN  INTEGRATOR 

WITH  SPECIAL  REFERENCE  TO  THE 

UROGENITAL  ORGANS 


By  Holmes  C.  Jackson,  Ph.D. 
New  York 


Equilibrium  of  function  represents  a  dynamic  state 
resulting  from  the  antagonistic  chemical  and  physical  forces 
which  combine  to  make  up  its  sum  total.  Quantitatively  it 
may  be  conceived  as  the  arithmetrical  mean  of  the  positive 
(excitant  or  stimulative)  and  negative  (inhibitive)  processes; 
and  the  dynamic  equilibrium  shifts  in  one  direction,  as  the 
positive  factors  increase  or  the  negative  decrease,  or  in  the 
other  as  the  negative  factors  increase  or  the  positive  factors 
decrease.  Such  a  dynamic  state  forms  an  extremely  flexible 
and  labile  system  easily  disturbed  and  efficiently  sensitive 
to  environmental  changes. 

In  the  body  functional  balance  is  brought  about  by  the 
interplay  of  two  general  mechanisms  which  make  their 
appearance  phylogenetically  at  different  stages  in  develop- 
ment. The  first  and  older  of  the  two  is  chemical  correlation 
by  means  of  which  the  various  parts  of  the  organism  become 
integrated  by  means  of  hormones. 

In  the  lower  forms  of  animals,  adaptation  to  environment 
is  automatic.  Just  as  in  physical  systems,  disturbances  tend 
to  bring  about  reactions  of  a  nature  to  minimize  the  change 
in  equilibrium;  so  in  more  complex  organisms  stimuli  excite 
reactions  whose  purpose  is  to  restore  the  system  to  its  origi- 
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nal  physiological  state.  This  automatic  self-preservative 
mechanism  in  its  simplest  form  is  fulfilled  by  the  laws  of 
diffusion,  osmosis,  and  surface  tension  as  applied  to  living 
matter,  and  serves  as  the  prototype  of  the  more  complex 
mechanism  as  it  is  found  at  present  in  the  chemical  correla- 
tion of  the  endocrine  glands.  This  latter  arrangement 
represents  an  equilibrating  mechanism  of  considerable  deli- 
cacy, but  presenting  a  sluggishness  of  reaction  and  lack  of 
rapidity  of  consummation  which  acted  as  a  considerable 
disadvantage  to  the  organism.  The  second  coordinating 
mechanism  consists  of  the  nervous  system  brought  in  being 
as  a  more  rapid  and  hence  more  effective  means  w^hereby  the 
body  may  advantageously  be  adapted  to  its  environment. 

Although  these  two  great  correlating  systems  are  in  a  sense 
independent  from  the  view-point  of  their  place  in  the  living 
organism,  nevertheless  they  are  distinctly  interreacting;  and 
of  late  considerable  attention  has  been  paid  to  the  effect 
which  the  hormones  exert  upon  the  nervous  system,  par- 
ticularly the  autonomic  or  vegetative  (involuntary)  division. 
Such  a  relationship  best  shows  itself  in  the  effect  produced 
by  adi'enalin  or  epinephrin  on  the  thoracico-lumbar  auton- 
omic or  sympathetic  nervous  system.  There  is  much 
evidence,  however,  for  the  notion  that  this  interdependence 
of  the  nervous  system  and  the  endocrine  organs  is  exerted 
in  both  directions;  not  only  do  these  glands  form  hormones 
which  influence  the  reaction  of  the  nervous  impulses  upon 
the  effector  organs,  but  conversely  the  condition  of  the  auton- 
omic nervous  system  affects  the  impulses  delivered  to  the 
endocrine  organs,  and  thus  regulates  their  activity,  and  hence 
their  share  in  the  dynamic  equilibrium  in  which  they  play  a 
part. 

Therefore,  if  the  autonomic  or  vegetative  division  of  the 
nervous  system  supplies  innervation  and  controls  in  part 
the  glands  of  internal  secretion,  it  is  fitting  that  this  division 
of  the  general  nervous  system  be  considered  from  the  stand- 
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point  of  its  derivation  and  general  structure  before  the  method 
and  degree  of  supervision  takes  up  our  attention. 

The  most  primitive  type  of  interreacting  nerve  pathways 
existed  as  a  nervous  net  or  plexus  like  those  found  in  the 
coelenterates.  In  this  system,  primitive  sense  cells  were 
brought  into  diffuse  relation  with  primitive  muscle  cells  for 
the  benefit  of  the  whole  organism.  Rapid  but  diffuse  trans- 
mission stands  as  the  chief  characteristic  of  such  a  mechanism 
of  interrelation  of  the  component  parts  of  the  organic  unit. 
As  development  proceeded  there  occurred  pari  passu  a 
differentiation  of  the  nervous  elements.  Certain  sense  cells 
developed  more  special  and  localized  connection  with  the 
central  organ  and  the  center  thus  created  assumed  additional 
control  over  the  relation  existing  between  the  sense  cells 
(receptor  surfaces)  and  the  muscle  cells  (affector  organs). 
Thus  became  evolved  the  neural  architecture  for  the  most 
primitive  reflex — a  specific  and  direct  rather  than  diffuse 
relation  between  receptor  surface  and  effector  organs.  The 
final  stage  of  neural  evolution  is  seen  where,  as  the  result  of 
adaptation,  the  projicient  sense  center  became  de\'eloped 
in  the  anterior  portion  of  the  nervous  system  for  reasons 
easily  conceived.  Distance  receptor  surfaces  adapted  to 
receive  impressions  of  wave  motion,  sound  and  light,  or 
particles  transmitted  by  the  air  were  located  at  the  anterior 
surfaces  of  the  body.  These  were  eventually  resolved  into 
the  brain  and  became  connected  necessarily  with  the  motive 
power  of  the  body,  namely,  the  muscles.  Conscious  control 
over  movement  through  the  cortex,  cord,  and  peripheral 
nerves,  and  voluntary  muscles  gave  the  last  touch  to  the 
present  efficient  nervous  system  of  the  higher  mammals. 

According  to  one  point  of  view,  there  exists  as  a  part  of 
the  present  nervous  system  of  man  a  complex  descendant 
of  the  primitive  net  or  plexus  of  the  lower  animals,  the  auton- 
omic system,  which  retains  its  original  function  of  automatic 
reactivity,  and  relatively  at  least  independent  of  the  central 
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nervous  system  which  maintains  voluntary  control.  As 
development  proceeded  this  typical  primitive  net  upon 
which  the  animal  depended  entirely  for  its  adaptation, 
became  connected  with  the  cord,  and  from  thence  the  brain 
of  the  mammal. 

The  autonomic  or  "sympathetic"  nervous  system  received 
its  first  careful  consideration  by  Langley,-  who  correctly 
conceived  its  significance  and  its  broad  interrelation  with 
the  central  nervous  system.  In  general  the  system  is  com- 
posed of  fairly  well  localized  groups  of  cells  or  ganglia  situated 
in  various  parts  of  the  body  designated  as  the  "  sympathetic  " 
chain  or  vertebral  ganglia  lying  on  each  side  of  the  vertebral 
column,  the  prevertebral  or  collateral  ganglia,  such  as  the 
celiac,  inferior  and  superior  mesenteric,  and  the  peripheral 
or  terminal  ganglia,  the  otic,  sphenopalatine,  submaxillary, 
ciliary,  etc.,  the  latter  linked  together  by  plexus.  All  these 
ganglia  are  connected  with  the  central  nervous  system  by 
nerve  pathways  whose  fibers  have  their  cells  of  origin  in  the 
midbrain,  medulla,  or  cord. 

The  autonomic  nervous  system  is  fashioned  upon  the 
structure  of  a  reflex  mechanism  whose  efferent  (motor)  arc 
therefore  functions  as  a  carrier  of  impulses  originating  reflexly 
and  involvmtarily  in  the  cord  or  perhaps  higher  centers 
and  bringing  about  reactions  in  involuntary  (non-striated) 
muscle  (walls  of  the  bloodvessels,  viscera,  heart,  etc.)  and 
glands  (salivary,  peptic,  pancreatic,  etc.)  of  the  body.  The 
diffuse  centers  of  such  reflex  arcs  are  played  upon  by  impulses 
having  their  inception  in  all  parts  of  the  body  and  conveyed 
by  afferent  fibers  both  somatic  and  visceral  (sensory  neurons 
of  the  posterior  root  ganglion).  Dogiel  assumes  also  that 
afi'erent  autonomic  neurons  exist  with  cell  bodies  in  the  auton- 
omic ganglia  whose  purpose  consists  in  conducting  impulses 
from  the  viscera  to  the  cells  of  the  posterior  root  ganglia. 
Unfortunately,  little  is  known  of  the  intimate  structure  of 
this  portion  of  the  autonomic  reflex  arc.    The  usual  concep- 
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tiou  of  the  autonomic  system  includes  only  the  efferent  or 
motor  portion  of  the  mechanism. 

This  efferent  system  of  nerves  is  composed  of  chains  of 
neurons  containing  at  least  two  cells.  The  first  cell  in  the 
chain  has  its  cell  body  in  the  central  nervous  system,  its  axon 
is  medullated  and  is  called  the  preganglionic  fiber.  The 
terminals  of  this  neuron  arborize  around  cells  situated  in 
the  various  autonomic  ganglia;  the  name  postganglionic  has 
been  given  to  these  latter  ganglionic  cells  with  their  axon 
fibers.  The  synapse*  between  the  preganglionic  and  the 
postganglionic  cells  existing  in  the  ganglion  is  the  great 
feature  distinguishing  this  peripheral  system  from  the  cerebro- 
spinal outflow.  The  pathway  of  the  latter  consists  of  a  single 
cell  whose  body  resides  in  the  anterior  horn  of  the  gray 
matter  of  the  cord  and  whose  axon  passes  out  as  the  anterior 
root  to  end  in  the  effector  organ.  In  the  autonomic  system, 
however,  one  preganglionic  fiber  also  originating  in  the  central 
nervous  system  comes  into  contact  in  the  ganglion  bj"^  its 
terminal  aborizations  with  the  dendrites  from  several  post- 
ganglionic neurons,  thus  allowing  a  spread  of  impulses  to 
occur.  In  such  a  sense  an  autonomic  center  exists;  but 
reflexes  as  are  commonly  mediated  in  the  centers  of  the  brain 
or  cord  never  take  place  over  these  autonomic  synapses. 

The  whole  system  is  divided  according  to  the  general 
position  of  origin  and  exit  of  the  preganglionic  neuron  from 
the  midbrain,  medulla,  and  spinal  cord.  The  purpose  of  the 
preganglionic  neuron  is  to  link  the  central  nervous  system 
to  the  true  autonomic  nerve  cells  in  the  ganglia. 

The  preganglionic  fibers  leave  the  midbrain  and  medulla 
via  certain  of  the  cranial  nerves,  but  from  the  region  of  the 
cord  they  pass  out  with  the  anterior  root  fibers  and  become 

*  Based  upon  the  more  general  view  that  there  does  not  exist  physical 
continuity  between  neurons,  the  term  synapse  represents  the  nexus 
between  the  terminal  arborizations  of  one  neuron  and  the  dendrites  of 
its  contiguous  neighbor. 
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the  white  ramus  for  each  spinal  segment  between  the  first 
or  second  dorsal  and  the  third  sacral  nerves.  They  are 
divided  as  follows :  (a)  Those  cells  which  reside  in  the  nuclei 
of  origin  of  the  third,  seventh,  ninth,  tenth,  and  eleventh 
cranial  nerves  and  terminate  in  the  corresponding  ganglia  of 
the  trunks  of  these  nerves;  they  are  called  the  cranio-hulho- 
auionomic  system,  (b)  Those  whose  cell  bodies  are  found 
in  the  intermediolateral  tract  of  the  cord  and  whose  axon 
passes  out  of  the  cord  via  the  anterior  roots  (second  dorsal 
to  third  lumbar,  inclusive),  these  are  designated  as  the 
cervico-thoracico-luvibar  autonomic.  Some  of  these  axons 
pass  headward  to  end  in  the  stellate,  inferior  and  superior 
cervical  ganglia.  This  pathway  received  the  name  of  the 
cervical  sympathetic.  Others  terminating  in  the  sympathetic 
chain  ganglia,  the  celiac  inferior  and  superior  mesenteric 
ganglia,  and  perhaps  in  some  of  the  associated  plexus,  e.  g., 
hypogastric,  renal,  aortic,  etc.,  are  designated  as  abdominal 
sympathetics  or  splanchnics.  (c)  Those  whose  axons  pass 
out  over  the  anterior  roots  of  the  second  and  third  sacral 
nerves.  This  outflow  differs  from  the  thoracicolumbar  in 
that  whereas  the  latter  passes  into  well-defined  ganglia 
which  give  rise  to  postganglionic  fibers  that  travel  some 
distance  before  reaching  their  effector  organ,  the  former 
pass  directly  into  a  nerve  plexus,  e.  g.,  vesical,  hypogastric, 
prostatic,  utero vaginalis,  etc.,  throughout  which  lie  scattered 
the  postganglionic  cells.  In  most  instances  these  are  in 
close  proximity'  to  the  effector  organ.  The  functional  signifi- 
cance of  this  difference  will  be  discussed  later.  These  are 
called  the  sacral  autonomics  and  form  the  pelvic  nerve. 

The  postganglionic  fibers  of  the  craniobulbar  autonomics 
originate  in  the  ganglia  on  the  trunks  of  the  corresponding 
cranial  nerves,  e.  g.,  third,  ciliary;  seventh,  sphenopalatine 
and  submaxillary;  ninth,  otic;  tenth,  jugular  and  nodosum. 
Those  of  the  cervico-thoracico-Iumbar  division  which  have 
their  cells  of  origin  in  the  vertebral  chain  ganglia  take  two 
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general  directions.  Some  leave  the  vertebral  ganglion  and 
pass  as  gray  rami  back  to  the  spinal  nerves  which  they  join. 
These  fibei*s  which  are  non-medullated  follow  the  segmental 
nerves  to  their  ultimate  distribution  and  supply  vasomotor, 
pilomotor  or  sweat  impulses  to  the  corresponding  effector 
organs.  The  other  postganglionic  fibers  of  this  division 
traverse  the  space  between  their  original  ganglion  whether 
it  be  one  of  the  prevertebral  or  peripheral  ganglia  and  ter- 
minate in  the  effector  organ  in  direct  relationship  vnth  the 
cells  of  the  organ  or  tissue. 

One  exception,  and  an  important  one,  exists  to  this  general 
description.  The  autonomic  supply  to  the  suprarenals  is 
carried  via  the  thoracicolumbar  or  sympathetic  outflow.  In 
this  case  the  preganglionic  fibers  pass  through  the  vertebral 
chain  and  the  celiac  plexus  and  end  in  immediate  connection 
with  the  chromaffin  cells  of  the  medulla.  Since  in  onto- 
genetic and  phylogenetic  development  the  chromaffin  cells 
are  closely  related  to  those  cells  which  are  to  form  the  post- 
ganglionic neurons,^  it  is  assumed  that  these  chromaffin 
cells  have  wandered  to  the  locus  of  the  cortex  of  the  adrenal, 
or  interrenal  body,  have  become  fused  with  it  and  represent, 
therefore,  postganglionic  cells,  the  specific  function  of  which 
is  the  formation  of  a  hormone,  epinephrin,  of  extreme  signifi- 
cance for  the  integrity  and  activity  of  the  thoracicolumbar 
autonomic  fibers. 

The  postganglionic  cells  of  the  sacral  autonomic  lie  in 
the  plexus  situated  on  or  near  the  organs  or  tissues  which 
they  innervate. 

Following  Langley,  therefore,  the  autonomic  efferent 
system  is  divided  into  the  craniobulbar,  cervico-thoracico- 
lumbar  and  sacral  divisions,  according  to  the  region  of  outflow 
of  the  preganglionic  fiber  from  the  central  nervous  system. 

It  may  not  be  amiss  to  pause  a  moment  to  mention  the 
unfortunate  conflict  in  terminology  which  exists  in  describing 
the  various  parts  of  this  system.    The  cause  for  this  lies  in 
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the  various  conceptions  which  are  attached  to  the  function 
of  the  system  as  a  whole  and  of  its  integrating  divisions. 

The  following  scheme  will  indicate  the  corresponding 
terms  usually  attached  to  the  various  subdivisions  of  the 
autonomic  system.  Throughout  this  paper  the  Langley 
nomenclature  will  be  employed;  it  is  to  be  found  in  paren- 
theses in  the  table.  Where  the  term  "sympathetic"  is  used 
it  will  apply  solely  to  the  cervico-thoracico-lumbar  division 
of  the  autonomic  system. 

Langley 

Craniobulbar,  cervico- 
Preganglionic  \     thoracico-lumbar, 


Autonomic  system 
(efferent  autonomic) 


sacral. 
_.    ,         ...  ,  Chain,  lateral  or  verte- 

Postganghomcac-  bral,  coUateral  or  pre- 

cording  to  ganglion       ^^.t^^^al,  peripheral. 


Common  (English) 
J  Parasympathetic  (cranio-bulbo-sacral). 
Autonomic  system        |  Sympathetic  (cervico-thoracico-lumbar). 

Eppinger  and  Hess  (German) 

J  Autonomic  (cranio-bulbo-sacral). 
Vegetative  system         j  Sympathetic  (cervico-thoracico-lumbar.) 

Gaskell 
Involuntary  nervous  system. 

(Craniobulbar. 
Cervico-thoracico-lumbar. 
Sacral. 
Sympathetic  system  (postganglionic). 

Ranson 

Systema  nervorum  sympatheticum. 

I  C*riiriiO'*3.criil 
Autonomic  components      |  Thoracicolumbar. 

Enteric  components — plexus  of  Auerbach  and  Meissner. 

Herrick 

Sympathetic  nervous  system — Cerebrospinal  visceral  (preganglionic). 
Efferent  neurons — Peripheral  autonomous  (postganglionic). 

FuNCTioN.'v.L  Relation  of  this  System  to  the  Central 
Nervous  System.    The   autonomic  system  is  sometimes 
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termed  involuntary  under  the  assumption  that  the  effector 
organs  (non-striated  muscle,  glands,  etc.)  supplied  by  it  are 
not  under  control  of  the  will  in  contradistinction  to  the 
volitional  relation  which  exists  between  the  cortex  and  the 
striated  muscles.  This  distinction  is  not  a  hard  and  fast  one, 
as  striated  muscle  is  sometimes  not  under  voluntary  control. 
This  is  true  of  the  cremaster  muscle  and  the  muscles  of  the 
pharjTix;  on  the  other  hand  voluntary  stoppage  of  micturi- 
tion is  supposed  to  be  brought  about  by  control  over  the 
non-striated  muscle  of  the  sphincter  of  the  urinary  bladder. 

However,  a  certain  independence  of  the  central  nervous 
system  does  exist  and  in  general  the  system  may  be  said  to 
be  removed  from  voluntary  control;  nevertheless  it  is  dis- 
tinctly influenced  by  affective  states  whose  site  of  origin 
must  be  considered  to  be  in  the  cortex  or  in  subcortical 
nuclei.  Thus  joy  produces  a  rapid  heart;  shame,  blushing; 
fear,  pallor;  odors,  vomiting;  sexual  excitement,  erection;  all 
these  changes  are  dependent  upon  a  disturbance  of  equi- 
librium effective  through  the  autonomic  system.  Certain 
cases  are  reported  of  so-called  voluntary  control  over  auton- 
omic reactions,  e.  g.,  power  to  change  the  rate  of  heart,  to 
produce  goose-flesh,  to  dilate  the  pupils,  etc.  An  examination 
of  these  individuals  discloses  the  fact,  however,  that  these 
reactions  are  brought  into  being  by  the  voluntary  production 
in  consciousness  of  the  proper  emotion  or  affective  state 
which  acts  as  the  immediate  cause  for  the  bodily  change. 

Cannon^  has  likewise  shown  that  such  emotional  states 
as  pain,  produce  bodily  changes  of  a  distinctly  adaptive 
nature,  all  tending  to  provide  an  effective  means  of  offense 
against  the  agent  or  stimulus  producing  the  disadvantageous 
en\Tronment.  Thus  the  decrease  in  activity  of  the  pro- 
cesses in  the  alimentary  canal,  the  shunting  of  blood  from  the 
viscera  and  skin  to  the  muscles,  heart,  lungs  and  central 
nervous  system  by  vasodilatation  in  the  latter  organs,  the 
rapid  abolition  of  the  effect  of  muscular  fatigue,  the  shorten- 
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ing  of  the  coagulation  time  of  the  blood,  the  increase  in  the 
sugar  content  of  the  blood,  all  of  these  phenomena  are 
immediately  serviceable  in  producing  a  more  effectively 
reacting  mechanism  along  the  lines  of  a  sufficient  mobiliza- 
tion of  energy  in  order  that  the  proper  reaction  of  the 
organism  to  the  immediate  source  of  the  emotion  may  become 
efficiently  possible.  By  way  of  an  example,  injury  to  the 
surface  of  the  body  results  in  the  emotional  state  of  pain. 
The  functional  changes  in  the  body  which  follow  may  be 
considered  as  purposeful  in  this  way:  the  shortening  of  the 
coagulation  time  of  the  blood  suffices  to  ensure  a  rapid  stop- 
page of  loss  of  circulatory  fluid  by  hemorrhage;  the  redis- 
tribution of  the  blood  suppl\  from  the  surface  of  the  body 
and  viscera  to  the  muscles  allows  of  an  increase  flow  to  the 
latter  organs  without  decreasing  the  blood-pressure.  The 
hj'perglycemia  offers  to  the  muscle  a  greater  supply  of  energy 
for  excessive  contraction;  the  decrease  in  the  fatigue-produc- 
ing power  of  the  muscle  establishes  the  ability  of  the  body 
to  perform  exaggerated  and  continuous  muscular  contraction 
which  teleologically  would  be  explained  through  the  reflex 
desire  of  the  organism  to  remove  itself  rapidly  from  the  source 
of  the  disturbance,  i.  e.,  the  pain-producing  agent.  Thus 
the  emotions  set  at  liberty  energy  which  allows  the  excessive 
demands  on  the  neuromuscular  system  to  be  fully  coped  with. 

Under  normal  conditions,  the  efferent  neurons  (pregan- 
glionic cells)  in  the  central  nervous  system  are  discharged 
from  afferent  neurons  in  a  way  similar  to  the  production  of 
any  reflex  of  the  neuromuscular  mechanism  through  the 
cerebrospinal  nerves.  Thus  the  presence  of  food  in  the 
stomach  reflexly  through  afferent  visceral  fibers  brings  about 
a  gastric  vasodilation  and  a  consequent  cerebral  anemia 
mediated  through  the  vasomotor  center  in  the  medulla 
and  the  vasomotor  autonomics  of  the  splanchnic  area. 

Interreaction  of  the  Integral  Divisions  of  the 
System,     l^he    integral    parts    of    the    autonomic    s\'stem 
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possess  peculiar  characteristic  relations  one  to  another. 
In  obtaining  the  balanced  mechanisms  upon  which  is 
dependent  the  state  of  equilibrium  that  we  find  in  many  of 
the  visceral  muscles  the  autonomic  furnishes  the  antagonistic 
forces.  In  general  it  may  be  stated  that  whenever  the  middle 
portion  of  the  autonomic  outflow  (sympathetic  or  cervico- 
thoracico-lumbar)  meets  either  of  the  extreme  divisions  of 
the  system  (bulbocranial  and  sacral)  in  a  dual  nerve  supply 
to  any  organ  or  tissue,  the  effect  of  the  two  are  antagonistic. 
The  accompanying  chart  (Dual  Innervation)  will  show  this 
readily : 


Cranial  autonomic 
Pupil — Third  nerve 
Heart — Vagus 
Gastro-intestinal 
mus  culature — Va  gus 


Seventh  nerve 


DUAL  INNERVATION 

Myosis 
Bradycardia 
Increased  peristalsis 

Spastic  constipation 

(diarrhea?) 
Salivation 


Cervical  sympathetic 
Mydriasis. 
Tachycardia. 
Decreased  peristalsis . 

Atonic  constipation. 

Drj^    mouth    (xeros- 
tomia). 
Chorda  tympani. 


Reciprocal  Innervation  in  the  Autonomic.  If  we 
recall  the  mechanism  of  reciprocal  innervation  as  applied 
by  Sherrington^  to  the  movements  of  the  appendages  by 
which  to  produce  flexion,  the  flexors  contract  and  the  exten- 
sors undergo  corresponding  inhibition,  it  becomes  evident 
that  the  above  dual  innervation  with  its  consequent  antago- 
nistic effects,  offers  a  similar  reciprocally  acting  mechanism 
in  the  autonomic  system.  If  the  cervical  sympathetic 
(cervico-thoracico-lumbar)  is  severed  and  therefore  incapable 
of  bringing  about  a  dilation  of  the  pupil,  the  pupil  nevertheless 
will  dilate  in  a  paroxysm  of  anger.  This  can  only  indicate 
that  central  inhibition  of  the  sphincter  which  usually  accom- 
panies the  stimulation  of  the  dilators  is  now  effective  alone. 
Reciprocal  innervation  is  also  shown  by  the  nerve  cells 
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present  in  the  ganglia  of  the  vagus  and  pelvic  nerves  and  the 
inferior  and  superior  mesenteric  ganglia.  The  following 
table  will  show  this. 


RECIPROCAL  INNERVATIOX 


BULBO-SACRAL  VaGUS 

Mechanism  to  allow  of  emptying 

the  intestine. 
Cells  in  plexus  of  small  intestine 
supply: 
Motors  to  small  intestine. 
Inhibitors  to  ileocolic  and  pylo- 
ric (?)  sphincter. 

Pelvic  Nerve 
Mechanism  to  allow  of  emptying 
large   intestine    and    urinary 
bladder. 
Cells  in  vesical  and  rectal  plexus 
supply: 
Inhibitors  of   sphincters  (vesi- 
cal and  interior  anus) . 
Motors  to  bladder  and  large 
intestine. 


Thoracico-ltjmbar  Sympathetic 

Mechanism  to  allow  of  filling  of 

the  intestine. 
Cells  in  superior  mesenteric  gan- 
glion supply: 
Inhibitors  to  small  intestine. 
Motors  for  ileocolic  and  pyloric 
sphincters(?). 

Mechanism  to  allow  of  filling  the 
large   intestine   and   urinary 
bladder. 
Cells  in  inferior  mesenteric  gan- 
glion supply: 
Motors  for  sphincters  (vesical 

and  interior  anus). 
Inhibitors  to  bladder  and  large 
intestine. 


This  table  emphasizes  that  not  only  is  there  an  antagonism 
in  reciprocal  innervation  between  the  bulbosacral  and  the 
thoracicolumbar  division  of  the  autonomic,  but  also  in 
each  division  a  mechanism  for  motor  and  inliibitory  supply 
is  provided  to  facilitate  certain  visceral  functions. 

Certain  differences  exist  between  the  sympathetic  (cervico- 
thoracico-lumbar)  outflow  and  the  cranial  and  the  sacral 
autonomics.  The  extensiveness  of  the  peripheral  innerva- 
tion of  a  nerve  trunk  is  determined  by  the  opportunity  that 
exists  for  the  spreading  of  the  impulses  along  the  pathway 
through  synaptic  connections  in  the  ganglia  and  the  nearness 
of  the  distributing  centers  to  the  effector  organs.  In  the  case 
of  the  cervico-thoracico-lumbar  the  ganglia,  e.  g.,  celiac, 
are  at  some  distance  from  their  periphery  and  contain  cells 
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(postganglionic)  which  supply  organs  over  an  extensive 
domain;  impulses  coming  into  these  ganglia  over  pregan- 
glionic fiber  undergo  therefore  considerable  spreading,  and 
as  a  result  diffuse  reaction  occurs  in  portions  of  the  sjTnpa- 
thetic  exen  though  only  a  relatively  restricted  segmental 
outflow  from  the  cord  has  occurred.  It  is  different  with 
the  cranial  and  with  the  sacral  portions  of  the  autonomic 
outflow.  Here  the  postganglionic  cells  originate  in  ganglia 
which  lie  in  close  proximity  to  the  effector  organ,  e.  g.,  ciliary, 
otic,  pelvic,  vesical  plexus,  etc.  These  divisions  possess, 
therefore,  only  restricted  innervation. 

Autonomic  Innervation  of  the  Urogenital  Appara- 
tus. The  urinary  bladder  receives  innervation  from  two 
divisions  of  the  autonomic  outflow:  (a)  the  thoracicolumbar 
(abdominal  sympathetic)  and  (6)  the  sacral.  As  previously 
stated  these  two  pathways  carry  impulses  which  produce 
antagonistic  effects.  The  main  mass  of  preganglionic  fibers 
of  the  sympathetic  outflow  pass  out  via  the  second  and  fifth 
lumbar  spinal  segments  as  white  rami  and  end  in  the  inferior 
mesenteric  ganglion,  but  some  axon  branches  may  extend 
forward  in  the  h>7)ogastric  nerve  and  terminate  in  the  vesical 
plexus  on  the  walls  of  the  bladder  itself.  Postganglionic 
fibers  originate  in  the  inferior  mesenteric  ganglion  and  con- 
tinue as  the  hypogastric  nerve  to  the  vesical  plexus  and 
thence  to  the  bladder  musculature;  in  the  case  of  pregan- 
glionic neurons  terminating  in  the  peripheral  plexus,  their 
postganglionic  cells  are  found  here.  The  axons  of  the  latter 
are  short  and  end  also  in  the  bladder  musculature.  This 
possible  arrangement  forms  the  anatomical  basis  for  the 
following  axon  reflex:^  Stimulation  of  the  peripheral  end 
of  one  severed  hypogastric  has  long  been  known  to  effect  a 
contraction  of  the  unstriated  muscle  of  the  vesical  wall  on 
the  other  side,  and  this  phenomenon  persists  even  though 
all  connections  with  the  cord  are  discontinued.  This  reflex 
results  from  impulses  originating  in  a  preganglionic  fiber 
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carried  in  the  hypogastric  of  one  side  and  passing  cerebral- 
ward  to  a  collateral  axon  which  supplies  the  other  side  of 
the  bladder.  The  impulse  noAv  spreads  caudal  ward  over  the 
collateral  branch  to  its  termination,  at  which  point  it  sets 
into  activity  the  postganglionic  fiber  in  the  inferior  mesen- 
teric ganglia.  This  discharges  along  its  pathway  which 
ends  in  the  bladder  musculature  of  the  other  side.  A  reflex 
consequently  occurs  through  the  branching  axon  of  the  pre- 
ganglionic fiber  and  not  over  a  synapsis,  as  is  the  case  in 
reflexes  in  the  cerebrospinal  system.  Hyperemia,  in  a  por- 
tion of  the  surface  of  the  body  consequent  upon  irritation 
of  the  skin  by  substances  such  as  mustard,  is  also  to  be 
explained  by  axon  reflexes. 

It  has  been  shown,  however,  by  Elliott^  that  the  extent 
of  the  vesical  reflex  differs  in  various  animals;  in  the  monkey 
it  is  confined  to  the  neck  and  base,  roughly  the  triangular 
area  called  the  trigonum.  This  is  of  significance,  since  it 
indicates  that  the  sympathetic  motor  control  of  the  bladder 
concerns  the  musculature  of  the  sphincter  region. 

The  discovery  of  Dale^  that  ergotoxin  paralyzes  only  the 
motor  fibers  of  the  sympathetic  system,  made  possible  the 
detection  of  inhibitory  pathways  previously  imsuspected. 
Adrenalin  brings  about  reactions  in  the  body,  either  motor 
or  inhibitor,  which  simulate  those  initiated  by  the  cervico- 
thoracico-lumbar  outflow.  If  this  system  supplied  motor 
and  inhibitor  fibers  to  the  same  organ  it  became  difficult 
to  disentangle  the  effects.  If  ergotoxin,  however,  is  injected 
into  the  animal  the  motor  endmgs  are  paralyzed  and  the 
effects  removed.  Inhibition  now  comes  into  prominence. 
In  this  way  it  has  been  shown  that  the  sympathetic  carries 
inhibitor  fibers  to  the  irnlls  of  the  bladder.  It  is  e\'ident. 
therefore,  that  both  the  niotor  cells  to  the  sphincter  (trigonal 
area)  and  inhibitory  cells  of  the  main  musculatiu'e  of  the 
bladder  wall  are  to  be  found  in  the  same  ganglion,  ?'.  e., 
inferior  mesenteric  ganglion  (see  table  Reciprocal  Inner\'a- 
tion). 
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The  sacral  autonomic  supply  leaves  the  cord  with  the 
second  and  third  sacral  nerves  as  white  rami  and  forms  the 
pelvic  nerve  (preganglionic  fibers)  on  each  side.  Each  nerve 
divides  into  an  anterior  and  a  posterior  division,  the  latter 
connecting  with  the  rectal  plexus,  from  which  arise  motor 
fibers  to  the  large  intestine  while  the  former  carries  fibers  to 
the  vesical  plexus  in  which  lie  the  motor  (postganglionic) 
cells  for  the  muscles  of  the  bladder.  These  are  antagonistic 
to  the  hypogastric  supply  mentioned  above.  It  is  evident, 
therefore,  from  the  above  that  for  the  main  mass  of  the 
vesical  musculature  the  motor  cells  are  placed  not  in  large 
isolated  ganglia,  but  in  a  plexiform  arrangement  upon  the 
surface  of  the  organ.  This  mechanism  forms  an  analogy  to 
that  found  in  the  small  intestine  where  the  plexus  of  Auerbach 
holds  a  similar  arrangement  to  the  fibers  carried  in  the 
vagus.*  Further,  upon  stimulation  of  the  pelvic  nerve,  there 
ensues  an  inhibition  of  the  internal  sphincter  of  the  bladder 
(trigonal  area)  together  with  the  similar  sphincter  of  the  anus. 

Thus  it  appears  that  the  vesical  plexus  contains  the  motor 
fibers  for  the  vesical  endodermal  muscles  and  the  inhibitory 
fibers  for  the  internal  s-phincters.  If  we  consider  this  dual 
innervation  of  the  bladder  through  the  thoracicolumbar 
and  through  the  sacral  outflow,  it  becomes  evident  that  the 
sympathetic  impulses  control  the  mechanism  of  vesicular 
filling  in  that  they  bring  about  contraction  or  increased  tone 
of  the  sphincter  area,  and  an  inhibition  or  condition  of 
decreased  tonicity  of  the  muscular  walls  of  the  bladder.  On 
the  other  hand  the  pelvic  or  sacral  supply  directs  the 
mechanism  of  emptying  of  the  bladder,  since  these  impulses 
cause  an  increased  degree  of  tone  of  the  bladder  walls  and 
inhibition  of  the  vesical  sphincter. 

Ureters.  The  main  innervation  of  these  ducts  is  supplied 
by  the  thoracicolumbar  outflow  via  the  hypogastric  nerve. 
The  work  of  Fagge^"  indicates  that  muscular  movements 
which  show  themselves  either  as  augmented  rhythmic  or 
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group  effects  rather  than  single  contractions,  result  from  the 
stimulation  of  the  hypogastric  nerve.  After  ergotoxin, 
adrenalin  which  previously  placed  upon  the  ureter  evoked 
motor  reactions  now  inhibits  the  movements  of  the  ureteral 
muscles.  Here  again  evidence  is  present  that  motor  and 
inhibitory  (postganglionic)  cells  from  the  ureters  reside  in 
the  same  nervous  focus,  in  this  case  the  plexus  on  the  walls 
of  the  ureters. 

Uterus.  This  organ  receives  its  nerve  supply  from  the 
thoracicolumbar  autonomic  via  the  second,  third,  fourth, 
and  fifth  lumbar  nerves.  Apparently  previous  to  pregnancy 
(virgin  uterus)  inhibitory  effects  are  the  only  ones  to  be 
obtained  from  stimulation  of  the  hj^^ogastric  nerve,  or  upon 
direct  administration  of  adrenalin.  The  pregnant  uterus, 
however,  under  these  conditions,  shows  normally  a  contrac- 
tion. Evidently  during  pregnancy  either  motor  cells  have 
been  developed  or  what  seems  more  probable  motor  cells 
previously  inactive  have  been  brought  up  to  the  threshold 
of  irritability  by  the  hormonic  action  of  substances  formed 
from  the  fetus  or  corpus  luteum.  However,  that  inhibitory 
impulses  are  likewise  active  at  this  time  can  be  shown  by 
the  application  of  adrenalin  following  ergotoxin  ;^^  under 
these  conditions,  inhibition  is  the  result. 

Gonads  and  Their  Accessory  Organs.  The  ovaries  and  testes 
function  as  organs  of  internal  secretion.  That  functional 
activity  may  be  carried  on  without  the  inmiediate  inter- 
vention of  nervous  control  is  quite  evident  from  cases  where 
a  successful  transplant  vicariously  assumes  the  duty  of  the 
normal  organ.  Hence,  although  the  gonads  are  distinctly 
governed  by  nervous  impulses  originating  reflexly  from 
various  parts  of  the  body  and  these  are  subject  to  transient 
variations  in  function,  nevertheless  these  organs  possess  a 
degree  of  automaticity  of  reaction  sufficient  to  allow  them 
to  secrete  internally  a  proper  amount  of  substance  for  the 
normal  needs  of  the  body.     The  autonomic  supply  to  the 
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gonads  emerges  through  the  thoracicolumbar  (sympathetic) 
division — second,  third,  fourth,  fifth  himbar  spinal  roots.^^ 
These  fibers  are  carried  over  the  liypogastric  nerve,  those 
for  the  ovaries  passing  through  or  ending  in  the  plexus  of 
the  ovarian  artery.  These  plexuses  are  derived  in  part  through 
communicating  branches  from  the  uterine  and  renal  plexus. 
The  testes  and  spermatic  cord  are  innervated  over  the  h;y-po- 
gastric,  the  neurons  arborizing  around  cells  in  the  spermatic 
plexus,  which  also  possesses  correlating  branches  with  the 
renal  plexus.  Short  postgangfionic  fibers  then  pass  from  the 
cells  in  these  plexuses  to  the  respective  effector  organs. 

The  prostatic  muscles  and  vasa  defferentia'^  undergo 
marked  contractions  when  the  hj-pogastric  nerve  is  stimu- 
lated. This  reaction  is  strong  enough  to  cause  emission  of 
semen  from  the  aperture  of  the  penis.^'*  Therefore,  appar- 
ently, ejaculation  may  occur  without  erection.  Mislawsky 
and  Bormann^^  state  that  secretory  fibers  to  the  prostate 
also  pass  over  the  hj-pogastric. 

In  contradiction  to  some  previous  authors,  Langley  and 
Anderson^^  believe  that  the  sacral  outflow  over  the  pelvic 
nerve  does  not  carry  any  impulses  to  the  internal  generative 
organs. 

The  erection  of  the  penis  is  largely  a  vasomotor 
phenomenon,  although  contraction  of  the  ischiocavernous 
and  bulbocavernous  muscles  assist  in  the  process  through 
their  power  to  interfere  with  and  hence  arrest  the  outflow 
of  the  increased  amount  of  blood  supplied  through  vaso- 
dilation to  the  cavernous  sinuses. ^^ 

According  to  Langley  and  Anderson,i^  the  vasodilator 
fibers  of  the  testes  and  vulva  in  the  monkey  emerge  from 
the  cord  through  the  second  and  third  sacral  nerves.  These 
fibers  also  cause  inhibition  of  the  unstriated  muscle  of  the 
penis  (the  retractor  penis  when  present)  and  of  the  vulva 
(in  the  female).  Some  vasomotor  fibers  for  these  structures 
have  been  noted  in  the  hypogastric,  but  they  produced 
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mainly  constrictor  effects.  Vasodilation  seems  to  be  effected 
over  the  sacral  autonomics.  Here  we  find  vasomotor  equilib- 
rium effecti^•e  through  antagonistic  effects  mediated  over 
two  divisions  of  the  autonomic  system. 

It  would  seem  that  the  accessory  generative  orgaas  rest 
under  autonomic  control  in  part  over  the  sjTnpathetic  and 
in  part  via  the  sacral  divisions;  the  functions  mediated  are 
largely  vasomotor,  motor,  and  possibly  secretory. 

Mammary  Glands.  The  results  of  experiments  bearing 
upon  the  question  of  the  innervation  of  these  glands  are 
conflicting.  Undoubtedly  their  activity  is  controlled  in 
part  by  hormones  and  by  chalones  as  well.  Vasomotor  fibers 
are  derived  from  the  intercostal  nerves  of  the  fourth,  fifth, 
and  sixth  intercostal  spaces ;  these  are  part  of  the  thoracico- 
lumbar  (sympathetic)  outflow.  The  question  concerning  true 
secretory  fibers  remains  undecided;  even  the  experiments 
upon  animals  are  inconclusive  and  conflicting.  Undoubtedly 
the  production  of  milk  may  be  affected  reflexly  by  impulses 
originating  in  other  parts  of  the  body  or  from  the  cortical 
areas  of  the  brain.  But  it  is  doubtful  as  to  whether  these 
effects  are  the  result  of  locally  disturbed  vasomotor  condi- 
tions in  the  glands  or  are  mediated  by  specific  secretory 
nerves  derived  from  the  sympathetic  system. 

The  Exdocrixe  Organs  Other  th.^.x  the  Gonads. 
Thyroid.  Recently  considerable  light  has  been  thrown  upon 
the  autonomic  innervation  of  some  of  these  glands.  The  later 
work  of  Cannon  and  CattelP^  upon  the  pathway  of  secretory 
impulses  to  the  thyroid  points  conclusively  to  that  portion 
of  the  cervical  sympathetic  outflow  which  accompanies  the 
thyroid  arteries  into  the  gland  as  the  effective  secretory 
nerve  supply.  Previously  Rahe,  Rogers,  Fawcett,  and 
Beebe^"  had  discovered  that  stimulation  of  the  superior 
thyroid  vessels  with  their  accompanying  nerves,  or  of  the 
vagosympathetic  trunk  (in  the  dog)  may  make  the  iodin 
content  of  the  disturbed  lobe  less  than  that  on  the  other  side. 
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These  results  while  significant  were  not  conclusive  since  the 
decrease  in  iodin  content  of  the  stimulated  side  might  have 
been  merely  the  result  of  a  discharge  of  preformed  secretion. 
On  the  other  hand  Asher  and  Flack,^!  ^fter  stimulating 
the  superior  and  the  recurrent  larjTigeals,  found  that  the 
depressor  nerve  initiates  a  greater  decrease  in  arterial  pressure 
and  adrenalin  raises  it  to  a  greater  height  than  before.  Since 
the  intravenous  administration  of  thyroid  extract  caused 
in  their  hands,  similar  phenomena,  they  concluded  that  these 
nerves  conveyed  secretory  fibers  to  the  thjToid.  Schaefer,^^ 
however,  could  not  confirm  this  efl^ect  of  the  thyroid  injection. 
The  results  are  inconclusive  regardless  of  the  question  of 
the  validity  of  the  criterion  established  by  Asher  since  the 
laryngeal  nerves  might  carry  thoracicolumbar  (sjTnpathetic) 
autonomics  even  though  they  are  derived  from  the  cranial 
di^^sion  (the  vagus).  In  the  animal  used  (the  dog)  the  two 
divisions  are  in  a  combined  trunk. 

Cannon-^  employing  differences  in  electrical  potential 
appearing  in  the  gland  as  evidence  of  secretory  acti\'ity 
showed  that  stimulation  of  the  sympathetic  trunk  high  in 
the  thorax  evokes  an  action  current  after  a  latent  period  of 
three  to  five  seconds.  Any  condition  of  the  body  which  tends 
to  influence  the  activity  of  the  cervico-thoracico-lumbar 
autonomic  impulses  (sympathetic)  \^dll  affect  the  degree  of 
production  of  the  hormone  of  the  thyroid.  In  this  connec- 
tion it  must  be  mentioned  that  Bagley  showed  that  extirpa- 
tion of  the  superior  cervical  ganglion  evokes  an  increased 
tolerance  of  carbohydrates.  Hence  hj'perthjToidism  becomes 
one  of  the  correlating  syndromes  of  sympathicotonia. 

These  findings  possess  some  interesting  significance  in 
that  they  explain  in  a  way  other  than  the  usual  the  beneficial 
results  obtained  in  Graves's  disease  following  the  ligation  of 
the  nutrient  arteries.  The  benefits  derived  may  possibly 
be  ascribed  to  the  division  of  the  sjTnpathetic  supply  carried 
into  the  th\Toid  on  the  walls  of  the  arteries  rather  than  to 
the  decrease  in  blood  supply.-^ 
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Pituitary.  Weed,  Gushing,  and  Jacobsen,"  after  a  study 
of  the  effect  of  stimulating  the  superior  cervical  ganglion 
(sympathetic)  upon  the  production  of  glycosuria  conclude 
that  the  phenomena  observed  are  to  be  ascribed  to  impulses 
traveling  over  the  sympathetic  pathway  to  the  pituitary 
and  evoking  in  this  organ  a  glycogenolysis  and  glycosuria. 
Since  the  Bernard  piqure  experiment  according  to  these 
findings,  "will  cause  glycosuria  even  after  transection  of  the 
spinal  cord  above  the  splanchnic  outflow,  the  conclusion 
seems  inevitable  that  the  well-known  discharge  of  glycogen 
from  the  liver  which  is  the  immediate  cause  of  this  form  of 
glycosuria  must  be  initiated  in  this  case  not  by  excessi^'e 
splanchnic  stimulation,  but  by  increased  sensitization  of  the 
endings  of  these  fibers  in  the  liver  by  means  of  the  hormone 
from  the  pituitary.  By  this  explanation  pituitary-  glycosuria 
is  explained  along  lines  similar  to  that  obtained  by  thyroid 
and  adrenalin  injection;  all  three  are  brought  about  by 
mobilization  of  sugar  derived  from  the  liver. 

Pancreas.  There  appears  to  be  little  doubt  but  that 
cranio-autonomic  fibers  to  the  external  secretory  cells  of  this 
organ  are  carried  in  the  vagus.  The  evidence  concerning 
secretory  fibers  to  the  islands  of  Langerhans  is  not  so  definite. 
The  fact,  however,  that  transplants  suffice  to  carry  on  the 
normal  function  of  the  organ  and  bring  about  the  usual 
metabolism  of  carbohydrates  renders  it  quite  improbable 
that  secretory  fibers  are  of  value  in  the  normal  economy  of 
the  gland. 

Adrenals.  Earlier  in  this  paper,  attention  was  called  to 
the  developmental  relationship  existing  between  the  chro- 
maffin system  and  the  autonomic  neurones.  If  the  chrome 
cells  of  the  medulla  are  representatives  of  the  postganglionic 
neurones  of  the  autonomic  outflow,  then  the  so-called  secre- 
tory' fibers  to  the  adrenal  carried  in  the  thoracico-lumbar 
system  (sympathetic  or  splanchnic)  constitute  in  reality 
preganglionic  fibers.    It  is  only  that  one  would  expect,  there- 
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fore,  that  stimulation  of  the  splanchnic  fibers  would  bring 
about  an  increased  secretion  of  epinephrin.  This  phenomenon, 
observed  first  by  Dreyer-*'  and  since  by  so  many  other  inves- 
tigators, requires  no  further  consideration.  At  this  point 
emphasis  will  merely  be  laid  upon  the  control  of  epinephric 
secretion  centered  in  the  thoracicolumbar  (sympathetic) 
division  of  the  autonomic  system,  and  that  the  phenomena 
observed  as  the  result  of  administration  of  adrenalin  whether 
they  result  in  excitation  or  inhibition  are  the  same  as 
those  initiated  by  stimulation  of  the  sympathetic  nervous 
system.  It  is  for  this  reason  that  adrenalin  is  denoted 
as  a  sympathicomimetic  substance. 

Thymus.  Although  the  thymus  receives  branches  from 
the  vagus  (cranial  autonomic)  and  from  the  sympathetic 
(thoracico-lumbar)  trunks  nothing  is  known  concerning  the 
character  of  the  nervous  control  of  these  organs  other  than 
the  vasomotor  outflow.  Even  in  this  case  the  pathway  of  the 
fibers  has  not  been  traced. 

The  yineal  body  is  said  to  be  supplied  with  sympathetic 
fibers  which  pass  into  the  gland  on  the  w-alls  of  the  nutrient 
arteries.  We  are  still  in  the  dark  concerning  the  nerve  supply 
with  reference  to  its  probable  secretory  function. 

In  summing  up  what  has  been  said  concerning  the  auton- 
omic nerve  supply  of  the  endocrine  organs,  neglecting  the 
vasomotor  innervation  and  centering  our  attention  upon 
their  secretory  function,  it  is  quite  evident  that  the  adrenals, 
the  thyroids,  and  the  pituitary  body  are  innervated  by  the 
thoracicolumbar  division;  individual  stimulation  of  these 
glands  over  this  pathway  or  their  automatic  hyperactivity 
evokes  a  mobilization  of  the  glycogen  of  the  liver  and  a 
consequent  hyperglycemia  and  glycosuria. 

The  nervous  control  of  the  internal  secretion  of  the  pan- 
creas is  not  established.  Since  the  function  of  this  organ  is 
distinctly  antagonistic  in  carbohydrate  metabolism  to  the 
adrenals,  pituitary,  and  thyroid,  it  would  be  interesting  to 
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speculate  as  to  whether  perhaps  this  organ  did  not  receive 
its  internal  secretory  nerve  supply  from  the  vagus  just  as  it 
is  innervated  by  this  nerve  for  its  external  secretory  function. 
If  this  should  eventually  be  found  to  be  true  then  a  further 
antagonism  of  effects  between  the  cranial  and  the  thoracico- 
lumbar  autonomics  would  have  been  established  in  relation 
to  the  production  of  "  carbometabolic  "  controlling  hormones. 
Attention  must  also  be  called  to  the  fact  that  hyperactivity 
of  the  thyroids,  pituitary  and  adrenals  eventuate  in  symptoms 
of  excessive  sympathetic  excitation,  i.  e.,  sympathicotonia. 
We  cannot  discuss  at  this  time  the  individual  mechanisms 
of  these  three  endocrine  glands  whereby  these  symptoms  of 
disordered  function  are  aroused. 

Vagotoxia  and  Sympathicotoxia.  The  discussion  of 
the  autonomic  nervous  system  in  relation  to  its  constituent 
divisions  should  have  brought  clearly  in  evidence  the 
antagonism  of  function  mediated  on  the  one  hand  by  the 
outflow  of  fibers  from  the  middle  of  the  central  nervous 
system — the  cervico-thoracico-lumbar  or  sympathetic  system 
and  on  the  other  by  the  autonomic  system.  It  has  been 
pointed  out  that  in  almost  every  instance  the  vegetative 
organs  are  innervated  by  a  dual  autonomic  nerve  supply, 
and  the  balanced  or  dynamic  equilibrium  which  exists  in 
the  organ  is  the  resultant  of  the  antagonistic  forces  supplied 
by  the  two  divisions  of  the  autonomic  system.  Since  each 
organ  exists  in  a  state  of  tonic  umervation,  derangements 
in  equilibrium  may  be  initiated  from  a  disturbance  of  this 
innervation  and  the  direction  of  the  reaction  from  the  center 
of  equilibrium  will  be  determined  by  the  character  of  the 
change  occurring  in  the  nervous  regulation.  For  example,  a 
condition  of  equilibrium  as  seen  in  the  rate  of  the  heart  is 
controlled  by  two  sets  of  antagonistically  acting  impulses, 
those  attempting  to  increase  the  rate,  viz.,  the  cervico- 
thoracico-lumbar  outflow  (sympathetic),  the  accelerator 
nerve,  and  those  traveling  over  the  cruniobulbo  pathways 
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(vagus)  the  inhibitory  nerve.  A  disturbance  of  this  equihb- 
rium  in  either  direction  may  be  occasioned  in  two  ways. 
Acceleration  may  be  evoked  either  by  stimulation  of  the 
accelerator  (sympathetic)  fibers  or  by  the  inhibition  of  the 
inhibitory  (vagus)  impulses.  Likewise  dimmution  in  rate 
may  be  brought  about  either  by  augumented  vagus  effect  or 
by  inhibition  of  sympathetic  action.  If  the  rate  increases 
it  is  usually  ascribed  to  augmented  s\Tnpathetic  effect,  or  a 
s\Tapathicotonia,  but  it  must  not  be  forgotten  that  a  similar 
s^^nptom  may  be  aroused  by  a  decrease  in  vagus  control  or 
decreased  vagotonia. 

According  to  the  present  conception  attached  to  vagotonia 
and  sjTnpathicotonia,  these  syndromes  represent  varying 
increases  in  reactivity  of  the  corresponding  divisions  of  the 
autonomic  system.  In  sympathicotonia,  there  exists  a  con- 
dition of  heightened  irritability  of  cervico-thoracico-lumbar 
autonomics  and  the  symptoms  which  comprise  the  sj-ndrome 
of  this  clinical  manifestation  are  the  result  of  exaggerated 
effects  or  overstimulation  of  this  division  of  the  autonomic. 
Vagotonia  represents  a  similar  derangement  of  equilibrium 
in  the  organs  innervated  by  the  cranio-hulbo-sacral  outflow. 
The  term  "vagotonia"  is  unfortunate,  for  although  the 
vagus  does  supply  by  far  the  greatest  part  of  the  domain 
of  the  craniobulbar  outflow,  nevertheless  ocular  symptoms  are 
important  in  vagotonia  with  which  the  vagus  has  nothing 
to  do.  To  obviate  this  discrepancy  between  concept  and 
terms,  craniobulbar  distribution  is  spoken  of  as  the  area 
of  the  "extended"  vagus.  Again  it  must  be  emphasized 
that  a  vagotonia  may  also  result  from  a  corresponding 
decrease  in  irritability  of  the  effector  organs  innervated  by 
the  antagonistically  functioning  cervico-thoracico-lumbar 
(sympathetic)  outflow.  The  following  is  a  list  of  s}-mptoms 
grouped  under  the  head  of  s\Tnpathicotonia  and  vagotonia, 
each  set  divided  accordmg  to  that  portion  of  the  autonomic 
outflow  to  which  differences  in  reaction  of  the  corresponding 
effector  organs  explain  the  appearance  of  the  symptoms: 
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CRANIO-BULBO-SACRAL 
AUTONOMIC 

Hyperactivity  Results  in 
Vagotonia 

Third  Nerve: 
♦Myosis. 
♦Accommodation  spasm. 

Narrowed  eye  slit. 

Epiphora. 

Enophthalmos? 


Fifth  and  Seventh  Nerve : 
♦.Salivation. 
P'requent  winking. 
Vagus — 

♦Bronchial  asthma. 
Esophagism. 

♦Bradycardia  (removal  by  atro- 
prn). 

Dromotropic  disturbances. 
Extrasystoles. 

♦Oculocardiac  reflex  (Aschner's). 
Respiratory  pulse. 
♦Gastric  hypermotility. 
♦H>'peracidity. 
Hour-glass  stomach. 
♦Intestinal  colic. 
♦Spastic  constipation  (diarrhea). 
Biliary  colic  (inhibited  by 
atropin). 
Sacral  autonomic: 
Priapism. 
Spastic  colon. 

♦Increased  tone  bladder  walls 
(pollakiuria). 
Hypcrhidrosis. 
♦Eosinophilia. 
Derniagraphia. 
Increased  fat  and  carbohydrate 
tolerance. 


CERVICO-THORACICO-LUMBAR 
AUTONOMIC 

Hyperactivity  Results  in 
Sympatbucotonia. 

Cervical  sympathetic: 
♦Loewi  sign. 
♦Mydriasis. 

Accommodation  paralysis. 

Widened  eye  slit  (Dalrymple). 

Drj'ness  of  eyes. 
♦Exophthalmos. 
♦Drj'ness  of  mouth. 

Moebius's  sign. 

Infrequency  of  winking  (Stell- 
weg). 


Thoracicolumbar  autonomic : 
♦Tachycardia. 
♦Paradoxical  Aschner's. 
Atony — Stomach,  intestines. 

♦Hypo-acidity. 
Atonic  constipation. 
♦Ileocolic  spasm. 


Lumbar  sympathetic: 
Atony  of  colon. 
Relaxed  bladder. 
Spastic  vesical  and  anal   inte- 
rior sphincters. 
Hypohidrosis. 
♦Eosinopenia. 
No  dermagraphia. 
Decreased  fat  and  carbohydrate 
tolerance. 


♦  Most  frequent  and  signihcant  symptoms. 
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Action  of  Cert.un  Pharmacological  Substances  in 
Vagotonia  .vnd  Sympathicotonia.  In  epinephrin,  elabor- 
ated by  the  medulla  of  the  adrenals,  we  possess  a  hormone 
whose  function  consists  in  sustaining  the  sympathetic  factor 
in  the  dynamic  balance.  It  is  sympathicomimetic  and  the 
reactions  which  it  evokes  are  those  called  forth  by  the  stimu- 
lation of  cervico-thoracico-lumbar  fibers  of  the  autonomic 
system.  It  might  be  supposed  that  the  symptoms  of  sym- 
pathicotonia represent  a  disturbance  in  balance  in  the  organs 
dually  innervated,  a  disturbance  initiated  by  an  increase 
in  the  amount  of  epinephrin  in  the  blood  whereby  there  is 
effected  an  increased  irritability  of  the  sympathetic  myo- 
neural junctions  in  the  effector  organs.  When  such  a  syn- 
drome has  made  its  appearance  the  individual  is  extremely 
sensitive  to  adrenalin.  The  Loewi  phenomenon  is  positive 
in  these  cases,  i.  e.,  adrenalin  installed  into  the  eye  brings 
about  mydriasis.  The  increased  tonus  of  the  dilator  pupillse 
innervated  by  the  cervical  sympathetic  is  able  in  the  presence 
of  adrenalin  to  more  than  offset  the  tonus  of  the  sphincter 
derived  from  the  third  nerve,  and  hence  there  results  a  dila- 
tion. Normally  the  tonus  equilibrium  cannot  be  so  easily 
disturbed. 

Some  or  all  of  the  vagotonic  sjTiiptoms  can  be  experi- 
mentally produced  by  injecting  pilocarpin  or  acetyl  choline 
into  the  blood  stream.  Pilocarpin  is  more  active  upon  the 
glandular  organs  of  this  system.  Acetyl  choline,  however, 
which  Dale  and  Ewins^  obtained  from  ergot,  appears  to 
possess  a  general  stimulating  effect  upon  the  whole  cranio- 
bulbo-sacral  domain  of  innervation.  Vagotonics  are 
extremely  sensitive  to  pilocarpin  and  the  symptoms  are 
alleviated  by  means  of  the  antagonistically  acting  atropin, 
thus  restoring  the  physiological  balance  to  its  more  normal 
position.  Eppinger  and  Hess^^  believe  that  vagotonia, 
represents  a  neurosis  with  a  specific  and  characteristic  syn- 
drome or  disease  picture.     They  regard  it  as  a  functional 


HOLMES  C.  JACKSON  303 

autonomic*  system  disease  for  the  reasons  stated  above. 
These  symptoms  appear,  therefore,  in  patients  of  vagotonic 
disposition  which  shows  itself  as  a  tendency  toward  an 
abnormal  irritability  of  some  or  all  of  the  myoneural  junctions 
in  the  effector  organs  supplied  by  this  division.  Under  such 
an  incipient  state  of  disturbed  equilibrium  an  adequate 
stimulus  which  may  be  normal  in  character  or  amount 
suffices  to  upset  the  balance  in  the  direction  of  cranio-bulbo- 
autonomic  reaction  and  the  sjTnptoms  of  vagotonia  result. 
It  is  of  coiu-se  to  be  understood  that  the  whole  domain  of 
vagotonic  innervation  does  not  undergo  an  equally  distributed 
disturbance  of  balance,  and  in  some  cases  patients  present 
cardiac  or  ocular  or  gastro-intestinal  reactions  while  the  other 
cranial  or  sacral  autonomic  reactions  remain  unaltered. 
The  diagnosis  of  vagotonia-^  is  determined  as  follows: 
The  average  normal  pulse  and  respiration  rates  are  taken, 
the  blood-pressure  estimated  and  smears  made  for  a  differen- 
tial count  (eosinophiles).  Pilocarpin  0.01  gm.  (gr.  ¥  to  2^0) 
is  given  hypodermically,  and  during  the  following  hour  the 
general  condition  of  the  patient  is  observed,  as  to  sweating 
salivation,  lacrimation,  increase  in  nasal  secretion,  fibrilla- 
tion, blushing,  chills,  and  cold  extremities.  Pulse  and  respira- 
tory rates  are  determined  every  two  or  three  minutes;  the 
blood-pressure  at  longer  intervals.  At  the  end  of  the  hour 
the  eosinophiles  are  counted  from  a  blood  smear.  An 
increase  in  carbohydrate  tolerance  and  a  cardiorespiratory 
arrh\1;hmia  are  pathognomonic. 

The  method  of  diagnosis  of  sympathicotonia  is  as  follows: 

The  day  before  the  test  100  grams  of  dextrose  are  ingested 

on  an  empty  stomach ;  the  first  five  hourly  specimens  of  urine 

are  collected  and  polarized.    The  following  day  100  grams 

of  dextrose  are  again  ingested,  pulse,  respiratory  rates  and 

*  The  term  iiutonomic:  as  employed  by  these  authors  signifies  the 
cranio-bulbo-saoral  division  of  the  whole  autonomic  system.  It  is  used 
in  contradistinction  to  the  sympathetic  system. 
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blood-pressure  determined  and  one-half  hour  later  epinephrin 
0.0005-0.001  gram  given  hypodermically.  Pulse  and  respira- 
tion are  examined  every  two  minutes  and  the  patient  observed 
for  tremor  and  palpitation.  At  the- end  of  one  hour  smears 
are  examined  for  eosinophiles  and  the  urine  collected  hourly 
for  five  periods.  A  positive  reaction  is  shown  when  there  is 
an  increase  in  eosinophiles,  a  rise  of  at  least  15  millimeters 
of  mercury  in  blood-pressure,  a  decrease  in  carbohydrate 
tolerance,  and  the  development  of  tremors  and  sometimes 
cardiopalpitation. 

Considerable  significance  is  to  be  attached  to  the  attempt 
which  has  been  made  to  correlate  pharmacological  action 
of  certain  substances,  in  some  cases  hormones  and  these 
clinical  manifestations.  Substances  that  are  functionally 
antagonistic  have  been  compared  in  their  physiological 
action  ^dth  abnormal  states  of  deranged  equilibrium.  Thus 
epinephrin  is  sympathicomimetic  in  its  action.  The  effect 
of  this  hormone  is  to  simulate  reactions  which  can  be 
evoked  experimentally  by  stimulating  any  of  the  domains  of 
innervation  of  the  cervico-thoracico-lumbar  outflow.  Other 
hormones  possess  sunilar  effects  as,  for  example,  those  from 
the  thyroid  and  pituitary;  but  the  reactions  are  not  extended 
over  such  a  wide  field  of  autonomic  innervation.  On  the 
other  hand  ergotoxin  functions  as  an  inliibitor  of  some  of 
these  sympathicotropic  hormones,  although  its  peripheral 
effect  is  circumscribed.  In  one  sense,  therefore,  it  may  be 
conceived  as  vagotropic. 

Acetyl  choline  appears  as  the  most  general  antagonist  of 
adrenalin  in  that  it  augments  the  reactions  of  the  effector 
organs  supplied  by  the  craniosacral  autonomics.^  Pilo- 
carpin,  as  we  have  seen,  is  also  vagomimetic,  although  its 
effect  is  mainly  centered  upon  the  glands  and  the  heart. 
Other  substances  such  as  muscarin,  physostigmin  and  picro- 
toxin  must  be  considered  as  vagotonic  stimulants,  but  their 
reactions  are  more  specifically  located.     Their  domain  of 
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action  is  much  circumscribed.  Atropin  functions  as  an 
inhibitor  of  this  class  of  substances.  Where  pilocarpin 
stimulates,  atropin  inhibits.  It  must  be  evident  from  what 
has  been  said  before  that  the  effect  of  atropin  as  an  inhibitor 
of  the  reactions  produced  by  vagotropic  substances  must 
be  similar  to  that  of  adrenalin  which  stimulates  the  antago- 
nistic sympathicotropic  reactions.  From  this  stand-point 
it  is  clear  why  atropin  and  adrenalin  may  in  general  produce 
similar  reactions  although  the  mechanism  by  means  of  which 
the  change  is  evoked  is  different  in  the  two  cases.  Atropin 
as  an  inhibitor  of  vagotonic  excitability  and  adrenalin  as  a 
stimulant  to  antagonistic  sympathetic  irritability  would 
be  indicated  in  cases  of  vagotonia.  Conversely  pilocarpin 
as  an  augmentor  of  irritability  in  the  craniobulbo  autonomic 
realm  (extended  vagus)  and  ergotoxin  functioning  as  a 
paralyzer  of  the  antagonistic  thoracicolumbar  autonomic 
(sympathetic)  would  in  general  initiate  similar  reactions  and 
might  similarly  be  considered  and  indicated  in  sympathico- 
tonia. 

In  general  it  has  been  assumed  that  vagotonics  are  hyper- 
sensitive to  pilocarpin  and  sympathicotonics  to  adrenalin. 
An  investigation  of  this  pharmacological  relationship  based 
upon  antagonistic  effects  and  the  clinical  manifestations 
grouped  under  the  head  of  vagotonia  and  sympathicotonia 
leads  us,  however,  to  view  with  suspicion  any  attempt  to 
draw  hard  and  fast  lines  around  these  antagonistic  relation- 
ships whether  pharmacologic  or  clinical." 

Granted  that  these  syndromes  represent  fairly  well  defined 
entities  as  to  causation,  it  is  self-evident  that  in  no  two 
cases  will  the  whole  domain  of  innervation  of  either  division 
of  the  autonomic  be  equally  affected.  Certain  symptoms 
of  vagotonia  will  be  present  and  exaggerated  in  one  patient 
and  absent  in  another,  and  this  is  also  true  for  sympathi- 
cotonia. The  results  of  Barker^"  appear  to  answer  in  the 
negative  the  question,  as  to  whether  an  antagonism  of  clinical 
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manifestation  corresponding  to  that  of  pharmacologic  action 
really  exists.  Exaggerated  tonus  in  one  reciprocally  antago- 
nistic system  does  not  predicate  a  decrease  in  tonus  in  the 
other.  Pharmacodynamic  reaction  and  clinical  symptoms 
agreed  in  only  7  out  of  19  cases.  In  2  cases  of  pilocarpin 
sensitiveness,  the  patients  had  sympathetic  signs  almost 
as  prominent.  In  epinephric  irritable  patients,  vagotonic 
signs  predominated,  and  hence  both  systems  appeared  to 
be  hypersensitive.  This  may  be  stated  merely  by  way  of  a 
warning  so  that  too  nmch  must  not  be  expected  from  this 
new  field  of  visceral  diagnosis.  However,  Eppinger  and  Hess 
deserved  much  credit  in  bringing  together  seemingly  unre- 
lated functional  disturbances  and  linking  them  with  more 
circumscribed  nervous  causes.  Their  conception  of  the 
matter  must,  however,  be  considered  somewhat  in  the  light 
of  a  working  hypothesis  and  be  treated  accordingly. 

Summary.  The  autonomic  nervous  system  plays  a  very 
important  role  in  the  combination  of  chemical  and  physical 
forces  upon  which  rests  the  physiological  state  of  dynamic 
equilibrium,  so  essential  for  the  maintenance  of  life.  It 
is  intimately  integrated  v.'ith  chemical  correlation  through 
hormones,  each  system  tending  to  regulate  the  other. 
Although  the  autonomic  impulses  are  in  the  main  independent 
of  volition,  nevertheless  the  effector  organs  innervated  by 
these  fibers  can  be  brought  into  reaction  tlirough  reflexes 
whose  centers  exist  in  the  central  nervous  system  and  whose 
afferent  arcs  may  originate  in  the  cortical  areas.  Certain 
pseudoreflexes  (axon  reflexes)  are  possible  in  this  system 
in  contradistinction  to  the  cerebrospinal  outflow. 

The  autonomic  system  is  divided  according  to  the  portion 
of  the  central  nervous  system  from  which  the  outflow  of 
preganglionic  fibers  takes  place:  (a)  The  craniobulbo 
autonomic  includes  preganglionic  fibers  in  the  third,  fifth, 
seventh,  tenth,  and  eleventh  cranial  nerves,  (b)  The  thoradco- 
lumbar  autonomic  covers  the  outflow  between  the  second 
dorsal  and  the  third  lumbar  anterior  roots.    This  is  ordinarily 
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called  the  sympathetic  system,  (c)  The  sacral  autonomic  is 
supplied  by  the  second  and  third  anterior  sacral  roots. 

Considerable  importance  rests  upon  the  close  embryological 
development  of  the  chromaffin  and  autonomic  systems. 
Both  are  developed  from  the  neural  crest  cells  which 
eventually  form  the  posterior  root  ganglia.  In  the  lower 
forms  (coelenterates),  the  former  represents  the  latter  as 
groups  of  chrome-staining  cells  placed  similar  to  the  s^m- 
pathetic  ganglia.  As  the  autonomic  outflow  of  fibers  becomes 
more  pronounced  in  the  higher  mammals,  the  chromaffin 
system  assumes  less  and  less  prominence  until  at  present 
in  mammals  it  is  restricted  in  the  main  to  the  medulla  of  the 
adrenal  bodies.  These  cells  represent  postganglionic  fibers 
of  the  s}Tnpathetic  system.  Most  of  the  effector  organs 
innervated  by  the  autonomic  outflow  receive  a  dual  supply 
from  the  thoracicolumbar  division  on  the  one  hand,  and  the 
craniobulbo  or  the  sacral  portion  on  the  other.  The  efi'ect 
of  the  former  is  antagonistic  to  the  latter. 

The  state  of  equilibrium  determined  b}'  this  extrinsic 
nervous  control  is  dependent  upon  the  ebb  and  flow  of  these 
two  antagonistic  set  of  impulses.  There  is  also  distinct 
evidence  of  reciprocal  innervation  in  the  autonomic  system 
similar  to  that  shown  by  Sherrington  to  exist  in  the  cerebro- 
spinal outflow.  This  mechanism  is  of  exceeding  advantage 
in  the  automatic  filling  and  emptying  of  the  small  and  large 
intestine,  the  biliary  and  urinary  bladders.  The  uterus  and 
ureters  are  also  under  autonomic  control.  The  hormones 
and  the  autonomic  system  also  possess  reciprocal  control 
over  each  other.  Stimulation  of  the  cervical  s.Miipathetic 
increases  activity  of  the  thyroid  and  pituitary  glands. 

Epinephi-in  exerts  a  s^nipathicomimetic  effect  through 
its  action  on  the  same  peripheral  mechanism  as  the  thoracico- 
lumbar autonomic  impulse.  Pilocarpin  reacts  similarly 
upon  the  cranio-bulbo-sacral  autonomic  system,  but  more 
particularly  upon  the  secretory  fibers.  This  t>T)e  of  substance 
has  been  termed  vagomimetic,  since  the  effects  of  the  vagus 
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as  a  part  of  this  division  of  the  autonomic  are  the  most 
prominent  and  widespread.  Acetyl  choline  was  shown  by 
Dale  to  simulate  more  closeh-  the  general  effects  of  bulbo- 
sacral  stimulation.  Atropin  removes  the  effects  of  vago- 
mimetic  substances  or  prohibits  the  onset  of  the  effects.  A 
similar  paralysant  for  the  sympathetic  system  has  not 
come  to  light,  unless  we  consider  ergotoxin  as  fulfilling  the 
conditions. 

Attempts  have  been  made  to  clarify  the  pathology  of  the 
"vegetative"  organs  by  grouping  together  as  a  symptom- 
complex  certain  disturbances  of  the  equilibrium  in  the  auton- 
omic system  in  its  widest  sense.  Some  of  the  symptoms  of 
vagotonia,  so  called,  may  be  ascribed  to  an  increased  activity 
of  the  organs  or  tissues  supplied  by  the  bulbosacral  auton- 
omic; or  a  similar  set  of  conditions  may  arise  following  a 
decrease  in  the  powder  of  the  antagonistic  impulses  flowing 
over  the  sympathetic.  Patients  exhibiting  such  a  syndrome 
are  excessively  reactive  to  pilocarpin.  Other  abnormal 
states  occur  as  the  result  of  augmented  reactivity  of  the 
sjTnpathetic  or  a  decrease  in  the  strength  of  bulbosacral 
autonomic  outflow.  Such  a  condition  is  given  the  name  of 
sympathicotonia.  These  patients  are  sensitive  to  adrenalin 
and  become  better  after  the  administration  of  atropin.  Cer- 
tain methods  are  in  vogue  for  the  determination  of  the  con- 
ditions of  vagotonia  or  sympathicotonia.  Do  these  clinical 
pictures  represent  entities  of  abnormal  function?  What  is 
their  value  in  diagnosis? 
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DISCUSSION 

SYMPOSIUM  OF  THE  RELATION  OF  THE  GLANDS  OF 

INTERNAL  SECRETION  TO  GYNECOLOGY  AND 

OBSTETRICS.    (DISCUSSION  ON  THE  PAPERS 

OF    DRS.    FRANK,    GOETSCH,    McCORD, 

VOEGTLIN,  POOL,  MARINE,  PAPPEN- 

HEIMER,     CARLSON,     VINCENT, 

LOEB,     GRAVES,     MORLEY, 

FRANK,    MURLIN    AND 

BAILEY,     MARTIN, 

AND  JACKSON) 

Dr.  J.  Whitridge  Williams,  Baltimore. — In  reading  the 
referat,  my  first  impression  was  what  a  pity  it  is  that  a  large 
part  of  the  work  done  in  connection  with  it  could  not  have 
originated  from  members  of  our  own  Society,  and  when  we 
compare  our  output  with  that  of  the  German  Gynecological 
Society,  when  the  same  subject  was  considered  three  or  four 
years  ago,  when  Seitz  made  his  referat,  the  comparison  is  very 
discouraging.  What  does  it  mean?  It  means  that  in  this 
country  our  universities  and  medical  schools  have  not  realized 
what  gynecology  and  obstetrics  really  are,  and  have  not  organ- 
ized them  as  real  university  departments.  We  have  been  con- 
tented with  gynecologists  who  are  pure  operators  and  with 
obstetricians  who  are  men-midwives,  but  we  have  overlooked 
in  great  part  the  kernel  of  the  matter — namely,  productive 
scientific  research — and  I  hope  this  discussion  may  have  some 
effect.  But  we  have  got  to  impress  the  defects  upon  our  own 
membership,  upon  the  governing  bodies  of  our  universities  and 
medical  schools,  and  teach  them  that  in  order  to  get  such  work 
we  must  get  the  money  to  pa}'  properly  trained  young  men  a 
decent  living  salary  so  that  they  can  devote  years  to  research 
work  unhampered  by  the  anxieties  of  building  up  a  practice. 
That  to  my  mind  is  the  first  consideration,  and  when  those  of 
you  who  are  connected  with  medical  schools  compare  the  bud- 
gets of  the  departments  of  obstetrics  and  gynecology  with  those 
of  other  major  subjects  you  will  be  astounded.  I  can  talk  with 
authority  because  I  am  familiar  with  the  budget  of  the  Johns 
Hopkins  Medical  School,  and  out  of  the  total  amount  appro- 
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priated,  Dr.  Kelly  and  I  together  get  less  than  one-twentieth 
to  pay  the  salaries  of  the  staffs  of  the  two  departments  and 
for  all  other  expenses  of  teaching  and  research.  So  what  I  say 
is  not  a  criticism  of  our  membership,  but  rather  a  criticism  of 
university  conditions  in  this  country,  and  I  hold  that  until 
obstetrics  and  gynecology  are  placed  upon  a  real  university 
basis,  we  cannot  expect  to  produce  such  results  as  Germany 
has  done  in  the  past. 

A  number  of  points  of  very  considerable  interest  came  up  in 
the  discussion  which  I  can  only  touch  on.  In  the  first  place 
Dr.  Graves  in  speaking  of  Dr.  Goetsch's  work  said  I  would 
say  something  about  the  obstetrical  side  of  the  pituitary  body. 
Dr.  Goetsch  covered  the  part  played  by  the  anterior  lobe  most 
satisfactorily,  and  I  am  glad  that  a  large  part  of  that  work 
came  from  the  Johns  Hopkins  University,  but  it  came  from  the 
department  of  surgery. 

Everyone  who  is  dealing  with  obstetrics  knows  what  pitui- 
tary extract  is  and  what  it  does.  In  the  discovery  of  the  physio- 
logical action  of  the  posterior  lobe  of  this  gland  a  most  powerful 
therapeutic  agent  has  come  into  our  hands,  which  is  doing  a 
great  deal  of  good,  and,  at  the  same  time,  a  great  deal  of  harm. 
Of  course,  the  active  principles  have  not  been  isolated,  but  a 
good  deal  has  been  learned  about  it.  Thus,  it  appears  likely 
that  the  active  principle  of  the  posterior  lobe  and  active  prin- 
ciple of  ergot  are  identical  or  closely  related,  and  it  is  probable 
that  in  the  use  of  pituitary  extract  we  may  go  through  the 
same  cycle  as  with  the  use  of  ergot. 

I  shall  not  go  into  this  question  to  any  extent,  but  simply 
say  that  the  injection  of  1  c.c.  of  any  of  the  commercial  pituitary 
preparations  has  a  marvelous  effect  in  many  cases.  Within 
three  minutes  after  its  injection  the  uterus,  which  had  previ- 
ously been  acting  very  sluggishly,  takes  on  intense  activity, 
and  the  labor,  which  has  dragged  on  for  hours,  will  often  be 
brought  to  a  termination  within  the  next  few  minutes.  This 
action  is  highly  desirable  if  the  way  has  been  prepared  for  the 
birth  of  the  child;  but  if  it  has  not,  pituitrin  is  a  deleterious  and 
a  dangerous  agent.  Consequently,  I  hold  that  it  should  be 
used  in  obstetrics  only  under  two  circumstances:  (1)  when  the 
head  is  on  the  perineum,  and  we  use  it  to  replace  low  forceps, 
and  (2)  in  nuiltiparous  women  in  whom  the  birth  canal  is  normal, 
the  cervix  is  fullv  dilated  and  no  obstruction  is  offered  to  the 


312  GLANDS  OF   INTERNAL  SECRETION 

passage  of  the  child;  but  the  pains  are  inefficient.  In  such  cases 
pituitary  extract  will  give  excellent  results,  but  if  the  cer\-ix 
is  not  fully  dilated  or  serious  disproportion  exists  it  may  lead 
to  rupture  of  the  uterus  and  do  an  immense  amount  of  harm. 
In  my  experience  pituitrin  in  an  obstetric  service  will  replace 
low  forceps  in  between  one-half  and  two-thirds  of  the  cases  in 
which  they  were  formerly  employed. 

Another  use  of  pituitrin  is  in  Cesarean  section,  in  which  it 
replaces  the  hxpodermic  injection  of  ergot  or  one  of  its  prepara- 
tions. Before  the  beginning  of  the  operation  we  prepare  a  sterile 
sj-ringe  containing  1  c.c.  of  pituitary  extract,  and  if  the  uterus 
does  not  contract  down  after  incision  we  inject  it  directly  into 
the  substance  of  the  organ;  wathin  a  few  moments  the  uterus 
blanches,  firm  contraction  sets  in,  and  the  hemorrhage  ceases. 
In  such  circumstances  the  great  advantage  of  pituitary  extract 
is  that  we  give  it  only  when  needed,  whereas  ergot  is  given,  as  a 
matter  of  routine,  before  commencing  the  operation,  and  if  any 
delay  is  encountered  in  opening  the  uterus  we  may  find  it  so 
tetanicallv  contracted  as  to  interfere  with  the  extraction  of  the 
child. 

In  connection  with  the  paper  on  the  parathyroids  we,  of 
course,  know  very  little  about  it,  but  it  is  highly  significant 
that  our  classical  knowledge  of  tetany  is  derived  from  Trous- 
seau's studies  upon  pregnant  women,  and  it  is  also  highly  sig- 
nificant that  all  animals  in  pregnancy  present  a  relative  insuffi- 
ciency of  the  parathyroids.  That  this  is  so  is  shown  by  the 
fact  that  many  women  present  no  sign  of  tetany  except  in  the 
latter  part  of  pregnancy,  while  animal  experiments  have  shown 
that  the  parathyroid  glands  may  be  removed  in  the  non-preg- 
nant condition  without  apparent  effect.  The  animal  will  do 
well  in  the  first  half  of  the  pregnancy  and  then  develop  symp- 
toms of  tetany  in  the  latter  half.  Whether  this  is  connected 
with  the  greatly  increased  need  for  calcium  in  the  bony  tissues 
of  the  child  is  a  problem  we  cannot  answer  at  this  time. 

Concerning  the  thyroid  I  can  say  comparatively  little,  as  my 
practical  experience  with  pregnancy  complicated  by  goiters  of 
various  kinds  has  shown  me  that  the  conditions  can  be  in  great 
part  disregarded. 

The  work  concerning  the  thymus  gland  is  of  very  consider- 
able interest,  but  I  do  not  like  to  talk  about  it  because  I  do  not 
know  enough  to  do  so  intelligently.     I  will,  however,  say  in 
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passing  that  there  is  a  possibility  that  researches  now  under 
way  may  show  that  the  thymus  is  an  organ  concerned  in  certain 
very  serious  pathological  conditions.  It  is  astonishing  what 
great  contradictions  exist  in  the  experimental  work  upon  this 
subject.  Dr.  Park,  who  has  been  working  with  Dr.  Rowland, 
told  me  the  other  day  that  as  far  as  their  experimental  work 
indicated  the  bone  changes  described  as  following  extirpation 
of  the  gland  in  young  animals  are  really  non-existent. 

What  Dr.  Carlson  has  said  has  interested  me  particularly, 
because  his  scientific  views  agree  exactly  with  my  practical 
experience.  From  the  time  of  Matthews  Duncan  the  combina- 
tion of  diabetes  and  pregnancy  has  been  considered  a  very 
ominous  one.  I  have  seen  a  number  of  cases  of  pregnancy 
complicated  by  diabetes.  All  have  done  reasonably  well  and 
did  not  require  interruption  of  pregnancy,  except  one  woman 
who  died  of  diabetic  coma  within  six  hours  after  I  first  saw  her. 
Again,  I  think  that  the  reason  for  so  ominous  a  prognosis  in 
the  time  of  Matthews  Duncan  was  that  only  advanced  cases 
of  diabetes  were  then  recognized,  l^ecause  at  the  time  his  obser- 
vations were  made  routine  examination  of  the  urine  of  preg- 
nant women  were  scarcely  heard  of,  with  the  result  that  the 
milder  cases  associated  with  pregnancy  escaped  detection. 

In  the  last  two  years  I  have  seen  two  extremely  interesting 
cases  of  diabetes.  These  women  were  under  obser\ation  in 
the  metabolic  division  of  the  medical  clinic,  and  for  two  or  three 
years  had  had  diabetes,  which  could  be  just  controlled  by  dietetic 
treatment.  They  became  pregnant  and  were  transferred  to  my 
service  in  the  latter  part  of  pregnancy.  We  continued  for  a 
time  the  diet  prescribed  on  the  medical  side  and  found  that  the 
sugar  completely  disappeared;  we  then  eased  up  on  diet  until 
finally  they  could  eat  the  ordinary  ward  diet  without  showing 
a  trace  of  sugar  in  the  urine.  Both  had  normal  labors,  suckled 
their  children,  and  were  free  from  sugar  for  six  weeks  or  more. 
When  seen  a  little  later  it  was  found  that  the  sugar  had  reap- 
peared and  that  the  diabetes  was  as  bad  as  ever.  These  cases 
afford  abunflant  evidence  that  pregnancy  does  not  always 
exert  a  deleterious  influence  upon  diabetes,  but  rather  proves 
the  reverse.  In  them  the  fetal  pancreas  had  probably  supplied 
the  hormone  necessary  to  regulate  the  sugar  metabolism  and  the 
disease  only  reappeared  after  the  maternal  organism  had  been 
deprived  of  it.     These  observations  are  not  altogether  new,  as 
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similar  ones  have  been  made  by  others;  but  the  fact  that  we 
have  seen  two  such  cases  in  the  last  two  years  should  do  away 
in  a  large  part  with  the  ominous  prognosis  associated  with  this 
combination. 

What  has  been  said  about  the  ordinary  glycosurias  of  preg- 
nancy also  agrees  absolutely  with  my  clinical  experience.  We 
see  now  and  then  cases  of  quite  marked  glycosuria — up  to  2  or 
3  per  cent. — but  without  symptoms.  This  is  not  diabetes.  It 
appears  only  in  the  latter  part  of  pregnancy  and  disappears 
spontaneously  after  delivery,  and  occasionally  recurs  with  each 
succeeding  pregnancy.  What  the  explanation  is  I  am  not 
prepared  to  say. 

Concerning  the  work  on  the  adrenals  I  cannot  say  very  much, 
but  I  want  to  mention  one  interesting  fact.  During  the  last 
year  I  have  had  associated  with  me  in  the  obstetrical  depart- 
ment one  of  the  professors  of  psychology  in  the  University  who 
has  been  studying  the  behavior  of  newly  born  babies,  and  one 
of  the  interesting  things  he  did  was  to  "bedevil"  little  babies 
a  week  or  ten  days  old  in  various  ways,  when  upon  examining 
the  circulating  blood  he  Avas  able  to  demonstrate  a  definite 
increase  in  the  amount  of  adrenalin,  which  is  a  brilliant  confir- 
mation of  Cannon's  work. 

Dr.  Loeb's  paper  is  too  long  to  consider  z?i  extenso,  but  there 
are  one  or  two  things  I  should  like  to  say  in  connection  with  it. 
One  is  the  use  of  the  Avord  maternal  placenta.  This  strikes 
me  as  a  very  bad  expression.  The  placenta  is  a  fetal  organ  and 
the  maternal  organism  simply  reacts  to  the  presence  of  fetal 
tissue,  and  the  sooner  we  do  away  with  the  use  of  the  terms 
fetal  and  maternal  placenta  the  better,  because  we  must  define 
the  placenta  as  a  fetal  organ  derived  from  the  chorion,  which 
attaches  itself  to  the  mother  for  the  purpose  of  facilitating  the 
nutrition  of  the  offspring. 

Another  thing  which  I  noted  in  Dr.  Loeb's  article  was  the 
use  of  the  term  interstitial  gland  of  the  ovary.  In  certain 
animals  there  is  a  definite  collection  of  cells  which  we  can  so 
designate,  but  in  the  human  ovary  there  is  no  such  structure, 
and  the  only  thing  which  bea,rs  any  likeness  to  it  are  the  hyper- 
trophied  theca  cells  surrounding  atretic  follicles.  We  comph- 
cate  the  matter  when  we  as  gynecologists  and  obstetricians  talk 
about  the  interstitial  gland  of  the  human  OAary  and  lead  more 
ignorant  people  astray.    As  there  is  no  such  thing,  it  would  be 
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much  clearer  if  we  simply  speak  of  the  theca  cells  of  the 
follicles. 

It  is  interesting  to  note  the  wonderful  change  which  has  come 
over  our  ideas  in  the  last  few  years  concerning  the  relation 
between  ovulation  and  menstruation.  It  is  now  believed  that 
ovulation  occurs  about  the  middle  of  the  intermenstrual  period, 
probably  sixteen  days  after  the  onset  of  the  preceding  men- 
struation. This  means  that  the  belief  that  conception  usually 
occurs  in  the  days  immediately  following  or  immediately  pre- 
ceding the  menstrual  period  is  erroneous,  and  that  the  time 
which  has  generally  been  considered  perfectly  safe  is  really  the 
optimum  time  for  conception.  This  is  a  very  interesting  fact 
and  has  a  very  marked  bearing  upon  the  relations  of  the  corpus 
luteum,  which  I  shall  not  discuss.  It  also  has  an  interesting 
bearing  upon  the  age  of  the  human  embryo,  so  that  it  is  neces- 
sary, as  a  rule,  to  add  ten  days  or  tvN^o  weeks  to  the  age  of  most 
of  the  embryos  which  have  been  described. 

To  those  of  you  who  have  not  read  them  I  would  earnestly 
recommend  the  articles  of  Meyer  and  Carl  Ruge  concerning 
the  time  of  ovulation  and  its  relation  to  the  corpus  luteum. 
They  are  really  classics. 

Dr.  George  Gellhorn,  St.  Louis,  Missouri. — When  I 
promised  to  comply  with  the  request  of  our  secretary  to  speak 
in  this  discussion  I  did  so  against  my  own  better  judgment. 
To  critically  analyze  the  extensive  material  offered  to  us  requires 
a  thorough  knowledge  of  and  a  sound  training  in,  experimental 
biology,  and,  furthennore,  a  concentration  undisturbed  by  the 
exigencies  of  daily  practice.  In  both  of  these  I  am  lacking. 
My  opportunities  for  observation  have  been  largely  upon  the 
therapeutic  aspect  of  endocrinology,  and  I  realize  full  well  that 
our  present  methods  of  organotherapy  are  crude  and  empirical. 
There  is  a  great  deal  of  trutli  in  what  Dr.  Morley  said  a  little 
while  ago.  The  two  weak  points  in  appraising  our  organo- 
therapeutic  results  are  suggestion  on  the  part  of  the  patient  and 
deception  or  self-deception  on  the  part  of  the  physician.  From 
the  stand-point  of  the  patient  suggestion  is  not  so  serious  a 
matter.  After  all,  all  she  wants  is  to  get  well — by  fair  means 
or  foul,  by  a  specific  remedy  or  by  deception. 

Self-deception  on  the  part  of  the  physician  much  more  effec- 
tively hampers  the  advancement  of  our  knowledge,  and  T  fear 
many  of  us  must  plead  guilty  to  the  charge  of  uncritical  over- 
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enthusiasm.  Yet,  occasionally  results  are  sufficiently  concrete. 
For  instance,  when  I  observed  improvement  in  two  cases  of 
kraurosis  vulvae,  in  one  a  permanent  relief  by  feeding  ovarian 
extract,  in  the  other  a  temporary  one  after  injecting  it,  neither 
suggestion  nor  self-deception  were  permitted  to  enter.  The 
sole  criterion  was  the  change  from  a  dry,  glistening,  unyield- 
ing tissue  to  a  soft,  moist  and  pinkish  mucosa  which  bore  no 
evidence  of  scratching.  If  in  two  cases  of  senile  osteomalacia 
the  same  therapy,  against  all  theoretical  reasoning,  led  to  a 
temporary-  restoration  of  locomotion,  it  is  hard  to  explain  it  on 
the  ground  of  suggestion.  In  a  case  of  hyperpigmentation  of 
the  skin  of  the  entire  body,  treated  with  corpus  luteum  injec- 
tions, the  fading  away  of  some  of  the  spots  could  be  controlled 
by  comparison  with  a  photograph  taken  before  the  treatment 
was  instituted.  The  reappearance  of  menstruation  in  numerous 
cases  of  amenorrhea  lasting  from  one  to  two  years  constituted 
as  objective  a  proof  of  the  efficacy  of  organotherapy  as  did  the 
cessation  of  the  menstrual  flow  in  several  instances  when  the 
treatment  was  discontinued. 

However,  as  compared  with  the  large  number  of  cases  treated, 
the  objective  benefits  derived  from  organotherapy  are  very 
meager,  and  above  all  they  are  not  uniform.  This  may  be  due, 
as  several  of  our  essayists  have  suggested,  to  the  lack  of  stand- 
ardization in  the  preparation  of  glandular  extracts.  May  it 
not  also  be  due  (I  ask  this  for  information)  to  the  possibility 
that  the  active  hormone  is  stored  up  in  the  cells  of  the  various 
endocrine  glands  only  in  minute  quantities;  and  that  it  is  being 
produced  only  by  the  living  and  functionating  cells;  in  other 
words,  that  it  acts  mainlj^  in  the  nascent  state?  The  cells  of 
the  salivary  and  mammary  glands  contain  very  little  saliva  and 
milk  unless  they  are  working.  Is  there  possibly  an  analogy 
between  these  and  the  endocrine  glands  which  would  explain 
the  lack  of  uniformity  in  the  actions  of  extracts  from  the  latter? 

There  is  another  question  I  would  like  to  ask.  It  concerns 
an  observation  which  I  published  ten  years  ago,  and  which  has 
been  referred  to  by  Dr.  Loeb  in  his  paper.  It  is  the  case  of  a 
woman,  thirty  years  of  age,  who  had  both  her  ovaries  removed, 
yet  continued  to  menstruate  regularly  and  normally  for  one  and 
a  half  years,  when  I  operated  on  her  for  intra-abdominal  adhe- 
sions. It  was  natural  to  infer  that  the  surgeon  who  had  done  the 
operation  had  left  part  of  one  or  both  ovaries  behind,  but  on 
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reopening  the  abdomen  I  found  no  trace  of  either  ovary  nor  any 
vestige  of  a  third  o\ary,  although  I  carefully  searched  all  places 
where  third  ovaries  had  ever  been  found.  What  I  did  find, 
however,  was  this :  there  was  a  small  atrophic  uterus,  much  too 
small  to  give  rise  to  a  cyclic  bleeding;  between  the  fundus  and 
omentum  there  were  three  short,  very  thick,  and  vascular  adhe- 
sions. These  adiiesions  were  ligated  and  severed,  and  after  the 
operation  menstruation  never  came  back  tliroughout  the  six 
months  the  patient  remained  under  my  observation. 

This  case  proves  that  under  exceptional  circumstances  men- 
struation may  occur  without  ovaries.  How  can  we  explain 
this  curious  phenomenon?  Is  it  not  reasonable  to  assume  that 
after  menstruation  has  once  been  firmh-  established  the  other 
endocrine  glands  ma}'  \icariously  take  over  the  metabolic 
function  of  the  ovary,  having,  as  in  this  case,  been  supported 
by  some  adventitious  inflammatory  condition?  If  Blair  Bell 
is  at  all  correct  in  claiming  that  both  the  primary  and  secondary 
sexual  characteristics  depend  upon  the  other  endocrine  glands 
just  as  much  as  upon  the  ovaries,  such  an  assumption  would 
not  appear  altogether  too  fanciful. 

Moreover,  there  are  other  observations  on  record  which  tend 
to  prove  that  the  various  endocrine  glands  may  replace  one 
another,  and  that  all  of  them  have  one  substance  in  common 
which  seems  to  be  related  to  the  amino-acids.  Koehler,  in 
Halleau's  clinic  in  Vienna,  has  put  this  point  to  a  practical  test 
by  treating  functional  amenorrhea  with  extracts  of  all  possible 
glands.  He  had  good  results  with  ovarian  extract,  but  equally 
good  ones  with  thyroid,  pituitary,  pancreas,  and  even  the 
extract  of  intestinal  glands,  which  have  absolutely  no  relation- 
ship to  the  glands  with  internal  secretion.  He,  furthermore, 
compared  the  effect  of  pituitrin  upon  the  parturient  uterus 
with  the  extracts  of  other  endocrine  glands  and  again  found 
practically  no  difference.  This  last  point  I  can  confii-m  from 
personal  experience.  In  about  a  dozen  cases  of  inertia  uteri 
of  mild  degree  I  have  injected  the  corpus  luteum  extract 
instead  of  using  pituitary  extract.  In  most  cases  strong  and 
regular  contractions  ensued.  In  some  cases  there  were  no 
contractions,  but  after  all  we  all  have  had  failures  with  pituitary 
extract  as  well.  Koehler  also  found  lactation  increased  no 
matter  what  extract  had  been  used. 

I  hesitate  to  draw  any  conclusions  and  to  add  another  hypoth- 
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esis  to  a  field  that  abounds  in  theories,  but  I  wonder  whetiier 
the  endocrine  glands  do  not  produce  two  substances,  one  which 
is  specific  of  the  particular  gland,  for  instance  adrenalin,  and 
another  which  is  common  to  them  all.  The  supposition  of  this 
second  substance  would  make  it  somewhat  more  plausible  why 
one  gland  may  replace  in  part  or  in  toto  the  lacking  function 
of  another  gland  by  a  hormone  of  the  same  kind.  However,  I 
think  we  may  leave  that  question  to  the  biochemists  to  decide. 

Dr.  John  G.  Clark,  Philadelphia. — Many  of  us  who  came 
here  to  listen  to  these  excellent  papers  from  our  laboratory 
colleagues  on  the  endocrine  system  are  in  the  situation  of  the 
old  darkey  who  was  asked  what  an  eleemosynary  institute  was. 
He  said  he  did  not  know  exactly  what  it  was,  but  thought  it 
had  something  to  do  with  the  insides  of  a  hog!  Before  coming 
here  I  believe  most  of  us  had  the  idea  that  the  endocrine  sys- 
tem had  something  to  do  with  the  insides  of  people,  but  none  of 
us  now  have  any  excuse  for  this  lack  of  knowledge  after  the 
splendid  presentation  of  the  many  aspects  of  this  subject  from 
the  very  highest  authorities  in  the  United  States.  It  has  been 
my  impression,  from  a  general  review  of  literature,  that  the 
study  of  various  glandular  systems  has  largely  been  in  the 
hands  of  laboratory  workers.  We  already  know  from  surgical 
experience  a  great  deal  about  the  thyroid  gland.  So  far  as  the 
other  glandular  systems  are  concerned  we  are  as  yet  hardly'  on 
the  threshold  of  the  clinical  study  of  these  cases.  In  discuss- 
ing this  matter  with  one  of  our  best  clinicians  of  the  University 
Hospital  in  Philadelphia,  I  asked  him  what  clinical  bearing  do 
these  laboratory  observations  have  upon  every-day  clinical 
work.  He  answered  that  great  progress  had  been  made  by  the 
research  workers,  and  that  they  had  opened  the  field  for  the 
clinician  who  was  now  in  the  period  of  reporting  isolated  cases. 
Later  he  felt  that  the  study  of  a  larger  series  of  reports  would 
bring  valuable  clinical  conclusions. 

So  far  as  the  relationship  of  the  endocrine  system  to  gyneco- 
logical cases  I  am  in  this  position :  We  have  had  our  attention 
called  to  the  bearing  of  the  pituitary  gland  upon  the  menstrual 
function  in  women  by  Gushing  and  others.  Quite  recently  I 
had  under  my  observation  a  young  woman  in  whom  the  menses 
had  entirely  ceased  for  one  year.  In  the  meantime  she  had 
increased  in  weight  in  a  most  incalculable  manner,  having 
gained  inside  of  a  year  forty  to  fifty  pounds.    There  was  slight 
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impairment  of  vision.  She  and  her  physician  thought  that  the 
entire  trouble  was  due  to  a  premature  menopause.  Recalling 
Dr.  Cushing's  observation,  I  immediately  referred  the  patient 
to  my  colleagues,  Drs.  de  Schweinitz  and  Frazier.  There  were 
decided  signs  of  pathological  changes  shown  in  the  pituitary 
glands.  In  other  words  the  cessation  of  the  menses  had  been 
brought  about  by  pathological  changes  in  this  gland  and  was 
not  due  to  any  lesion  of  the  generative  organs.  Such  cases  as 
this  show  that  we  have  onh^  as  yet  merely  touched  the  fringes 
of  this  vast  field. 

In  regard  to  Dr.  Graves's  paper  I  find  myself  in  very  ardent 
opposition  to  the  conclusions  which  he  has  reached.  Among 
gynecologists  the  general  consensus  of  opinion  is  that  the 
removal  of  ovaries  in  a  young  woman  has  the  most  profound 
potentialities  of  evil,  and  that  it  is  a  very  hazardous  position 
to  take  in  the  assertion  that  no  seriously  detrimental  changes 
will  occur  after  the  removal  of  this  very  important  gland  sys- 
tem. We  have  made  a  very  close  study  of  a  large  series  of  cases 
and  feel  that  our  views  are  at  direct  variance  with  those  held  by 
Dr.  Graves.  The  degree  of  pathological  change  in  an  ovary 
must  have,  of  course,  very  material  bearing  upon  its  function 
after  conservation.  We  have  observed  this  in  a  series  of  conser- 
vative cases  in  patients  suffering  with  pelvic  inflammatory  dis- 
ease and  in  those  upon  whom  a  hysterectomy  has  been  per- 
formed for  myomatous  tumors.  In  the  former  our  results  have 
been  by  no  means  as  good  as  in  the  latter.  To  leave  behind  an 
ovary  which  is  the  seat  of  a  chronic  inflammation  leads  always 
to  the  danger  of  a  continuance  of  symptoms.  For  this  very 
reason  we  feel  that  the  policy  of  keeping  these  patients  for  a  long 
time  under  treatment  until  all  acute  symptoms  have  subsided  is 
vital,  for  by  this  means  only  those  tissues  wliich  are  seriously 
damaged  need  be  removed  and  the  conservation  of  such  ovaries 
will  lead  to  better  results.  In  the  cases  of  myomatous  tumors 
where  the  ovaries  have  been  conserved  there  is  no  question  but 
that  the  menopausal  symptoms  are  enormously  ameliorated. 
1  believe  that  the  chief  point  to  be  observed  in  all  conser\"ative 
cases  is  the  painstaking  care  observed  in  the  preservation  of  the 
circulation  of  the  ovary  and  the  gentlest  possible  manipulation 
of  the  conserved  organ.  The  ovaries  1  consitler  among  the  most 
potent  of  all  of  the  gland-like  bodies,  and  I  cannot  help  but 
feel  that  the  position  which  Dr.  Graves  takes  is  a  very  dangerous 
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one,  since  it  gives  aid  and  comfort  to  men  who  in  the  past  have 
been  altogether  too  radical  in  their  policies.  Dr.  Charles  Norris 
and  I  have  carefully  observed  a  large  series  of  cases,  now  over 
500,  operated  upon  in  the  gynecological  department  of  the 
University  Hospital.  A  careful  follow-up  system  has  been 
observed  in  tracing  results.  Our  conclusions  are  diametrically 
opposed  to  those  reached  by  Dr.  Graves  in  his  series  of  cases 
operated  upon  in  Boston  and  its  environs.  In  endeavoring  to 
fiiid  an  explanation  for  this  discrepancy  in  observation,  I  am 
inclined  to  think  that  it  is  due  to  the  higher  cerebral  develop- 
ment of  Boston  women  and  the  lower  or  more  material  physio- 
logical plane  of  Philadelphia. 

Dr.  Francis  Carter  Wood,  New  York  City. — My  excuse 
for  appearing  in  this  discussion  is  that  I  have  always  believed 
that  the  cancer  problem  was  not  to  be  solved,  if  ever,  by  inves- 
tigating cancer  chemically  and  morphologically,  but  might  best 
be  reached  through  what  may  be  termed  the  biological  aspect 
of  the  matter,  one  phase  of  which  is  determining  the  conditions 
which  regulate  the  growth  of  cells.  How  little  we  know  of  this 
question  still  may  be  illustrated  by  the  fact  that  I  asked  a 
famous  zoologist  a  few  days  ago  to  tell  me  why  the  cell  divides. 
His  answer  was :  "  I  could  have  told  you  twenty  years  ago,  but 
today  we  realize  that  we  know  nothing  about  it."  It  is  a  plati- 
tude to  say  that  in  the  last  analysis  the  growth  of  cancer  cells 
is  due  to  some  disturbed  chemical  function,  and  whether  this  is 
in  the  nature  of  a  positive  stimulus  or  an  inhibition  to  controls 
we  have  not  the  shghtest  inkling.  One  of  the  most  interesting 
aspects  of  this  stimulation  is  the  growth  of  the  uterus  produced 
by  material  of  the  corpus  luteum.  I  was  glad  therefore  some 
years  ago  to  have  Dr.  Robert  T.  Frank,  who  is  one  of  the  best 
experimental  men  1  know,  even  if  he  is  a  gynecologist,  suggest 
that  he  study  this  substance  from  a  chemical  point  of  view  in 
the  Crocker  Laboratory.  He  shortly  found  that  not  only  does 
the  corpus  luteum  contain  the  body,  whatever  its  chemical 
nature  may  be,  but  that  during  pregnancy  the  substance  is 
absorbed,  or  possibly  produced  in  the  placenta,  and  as  the 
human  placenta  is  the  most  available  and  least  expensive  source 
of  material  I  have  been  able  through  the  generosity  of  those  in 
control  of  the  Sloane  Hospital  for  Women  and  the  Jewish 
Maternity  Hospital  to  obtain  several  tons  of  human  placentas. 
A  small  amount  of  substance  obtained  by  extracting  large  quan- 
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titles  of  this  material  ^^ath  various  fat  lipoids  is  a  curious  chem- 
ical compound,  not  of  fatty  nature,  for  it  stands  boiling  in  alco- 
holic caustic  potash  and  25  per  cent,  sulphuric  acid  without 
losing  much  of  its  potency.  The  whole  question  of  the  chem- 
istry of  the  fats,  lipoids,  and  cognate  bodies  is  still  unfortunately 
just  in  its  infancy,  and  the  chemists  who  have  been  working 
on  this  subject  with  Dr.  Frank  and  myself  have  not  been  able 
to  give  us  much  help  in  the  identification  of  the  product,  or 
even  in  its  separation  in  highly  concentrated  form.  When 
injected  subcutaneously,  this  material  stimulates  the  uterus  to 
enormous  development,  and  also  causes  hypertrophy  of  the 
endometrium.  As  soon  as  the  injections  are  stopped  the  uterus 
atrophies  again.  Transplanted  fragments  of  uterine  tissue 
placed  under  the  skin  of  the  abdomen  are  stimulated  by  injec- 
tions of  this  material,  and  remain  healthy  and  vigorous  so  long 
as  the  injections  are  kept  up.  Even  a  minced-up  mush  of 
uterine  tissue  will  remain  proliferating  for  a  considerable  time 
under  the  influence  of  this  substance.  As  soon  as  the  injections 
are  stopped,  absorption  takes  place.  As  this  substance  also  acts 
as  a  powerful  stimulus  to  the  breast.  Dr.  Frank,  at  my  request, 
tried  another  experiment  correlated  with  the  well-known  Beat- 
son  operation,  by  which  a  carcinoma  of  the  breast  is  frequently 
favorably  influenced  for  a  period  of  a  year  or  more  by  removal 
of  the  ovaries.  This  temporary  effect  may  be  due  to  the  removal 
of  some  internal  secretion  of  the  ovary,  or  may  be  purely  nutri- 
tional, due  to  atrophy  of  the  mammary  gland  following  oophorec- 
tomy. However  that  may  be,  we  thought  it  might  be  possible 
to  reverse  the  process  and  stimulate  mammary  tumors  in  the 
mouse  by  injections  of  the  corpus  luteum  lipoid.  We  found, 
however,  that  the  carcinoma  cell  had  lost  its  chemical  identity, 
at  least  in  so  far  that  it  would  not  respond  by  a  change  in  growth 
rate  to  large  injections  of  this  material. 

Dr.  C.  C.  Gtturie,  Pittsburgh  (by  invitation). — I  wish  to 
thank  the  Society  for  the  courtesy  of  extending  to  me  the 
privileges  of  the  floor. 

I  have  been  very  much  interested  in  the  material  presented 
in  this  symposium,  and  as  indicated  by  the  previous  speaker, 
with  such  a  wealth  of  material,  it  is  impossible  to  consider  very 
much  of  it  in  detail.  There  are  one  or  two  points  I  would  like 
to  say  a  word  upon,  although  after  the  admirable  papers  I 
hesitate  to  take  your  time. 

Gyn  Soc  21 
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In  connection  with  Dr.  Graves's  work  on  the  transplantation 
of  ovaries  my  interest  was  naturally  aroused,  as  years  ago  I 
conducted  experiments  in  laboratory  fashion  on  the  transplan- 
tation of  ovarian  tissue.  I  believe  in  the  later  nineties,  or 
shortly  thereafter,  Dr.  Robert  Morris,  of  New  York,  reported 
the  birth  of  a  child  in  a  woman  whose  ovaries  had  been  removed 
and  replaced  by  other  ovaries.  So  far  as  I  know  this  is  the 
first  authentic  account  of  the  exhibition  of  reproductive  func- 
tion after  the  transplantation  of  ovaries.  Some  years  later 
Wilhelm  Magnus,  of  Christiana,  successfully  transplanted  ova- 
ries in  rabbits  with  preservation  of  reproductive  function,  and 
in  the  same  year  I  obtained  similar  results  in  the  fowl.  A  few 
years  later  Castle  reported  successful  reproductive  results  in 
guinea-pigs,  and  at  the  same  time  I  got  similar  results.  Since 
then  I  have  endeavored  to  transplant  ovaries  in  dogs,  but  not 
with  reproductive  success.  After  more  than  a  year  in  the  dog, 
in  which  embryonic  ovaries  were  transplanted,  that  is,  a  non- 
mature  ovary  from  a  sister,  the  ovarian  tissue  presented  \'ery 
normal  structure.  I  have  another  such  dog  in  the  laboratory, 
operated  some  years  ago,  that  has  never  become  pregnant,  but 
neither  have  all  unoperated  sister  animals.  The  point  I  wish 
to  make  particularly  in  connection  with  transplantation  of 
ovaries  is  this:  it  is  necessary,  before  drawing  definite  conclu- 
sions, to  know  first  the  fate  of  transplanted  tissue.  That  is  a 
most  important  factor.  The  highest  type  of  success  is  only 
achieved  in  my  experience  by  using  immature  ovarian  tissue, 
that  is,  taken  before  the  age  of  puberty.  It  is  most  desirable, 
from  my  stand-point,  to  obtain  such  specimens  upon  all  occa- 
sions in  the  human  being  in  order  that  we  may  check  up  our 
work. 

Another  word  of  a  general  character,  and  that  is  the  inter- 
pretation of  laboratory  findings  on  the  internal  secretions,  par- 
ticularly their  interrelationship.  This  is  not  said  by  way  of 
criticism;  it  is  a  discussion  of  my  laboratory  colleagues'  findings. 
Personally  I  have  made  some  investigations  in  the  field  of  inter- 
nal secretions,  but  at  present  I  am  not  engaged  in  that  partic- 
ular work.  A  point  I  would  particularly  call  attention  to  is 
this :  We  should  be  slow  to  interpret  the  finding  of  specifically 
active  substances  in  the  glands  of  internal  secretion,  as  physio- 
logical expressions  of  their  activity.  To  illustrate:  some  years 
ago,  when  Dr.  Brown  (then  in  Chicago)  and  I  made  an  extract 
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of  red  bone  marrow  and  injected  it  into  the  circulation  and 
obtained  effects  we  did  not  interpret  this  as  meaning  that  the 
active  principle  of  the  extract  represented  a  physiological  sub- 
stance normally  utilized  to  influence  the  circulation  in  the 
organism.  Many  tissue  extracts  have  marked  circulatory  and 
other  effects  when  injected.  That  point  was  touched  upon  l)y 
Dr.  Gellhorn,  similar  results  being  obtained  by  a  variety  of 
tissue  extracts.  We  should  be  cautious  in  reporting  results 
with  these  substances  at  the  present  time  as  due  to  anything 
other  than  drug  action.  In  some  instances  they  may  represent 
physiological  entities,  but  to  me  the  evidence  is  not  at  all 
conclusive  at  present. 

Dr.  Herman  J.  Boldt,  New  York  City. — Regarding  the  case 
reported  by  Dr.  Morris  at  the  time,  I  know  all  about  that 
case,  since  Dr.  Morris  and  I  operated  simultaneously'.  He  had 
been  waiting  for  two  weeks  for  me  to  supply  a  patient  who  had 
normal  ovarian  tissue.  I  did  a  ventrosuspension  on  the  woman 
and  gave  him  half  of  one  ovary.  In  the  case  of  his  patient  he 
had  removed  both  ovaries,  if  I  remember  correctly,  two  years 
previously.  That  patient  had  not  menstruated  during  that 
interval.  After  the  transplantation  of  a  part  of  ovarian  tissue, 
dividing  the  ovarian  tissue  for  supply  both  sides,  the  patient 
began  to  menstruate  again  and  subsequently  became  pregnant 
and  bore  a  child.    That  child  is  still  living. 

Dr.  Henry  T.  Byford,  Chicago. — I  think  that  the  adminis- 
tration of  ovarian  and  other  glandular  preparations  for  the 
symptoms  of  the  menopause  has  been  carried  to  excess  by 
the  profession  at  large. 

I  began  to  practice  gynecology  in  the  da\s  when  we  were 
removing  ovaries  in  great  numbers  and  I  did  what  others  did 
until  I  learned  better.  For  a  long  time  I  removed  both  ovaries 
in  abdominal  hysterectomy  for  fil)roids.  In  removing  fibroids 
by  vaginal  section  I  often  left  an  ovary  in  order  not  to  increjise 
the  risk.  In  doing  vaginal  hysterectomy  for  carcinoma  of  the 
cervix,  sometimes  an  ovary  was  left  and  sometimes  not. 
Recently  I  have  been  leaving  an  o\ary  after  removing  fibroids 
by  abdominal  section.  Hut  no  matter  what  I  removed  or  what 
I  left  I  have  never  given  an  extract  for  the  symptoms  of  the 
artificial  menopause,  after  having  made  a  couple  of  unsatis- 
factory early  trials.  In  a  few  cases  I  have  gi\en  bromides  or 
asafetida  and  reassured  the  patient  by  telling  her  that  she  ought 
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to  have  flashes,  and  that  it  was  better  for  them  to  subside 
naturally.  And  I  think  that  the  patients  went  through  it  about 
as  well  as  those  who  took  extracts  and  that  the  readjustment 
of  the  functions  was  quicker. 

I  was  glad  to  learn  that  the  experiments  indicate  that  the 
effects  of  the  extracts  have  been  o\'errated.  With  regard  to 
the  interrelationship  of  the  endocrine  functions,  while  the  activ- 
ity of  the  ovary  has  an  effect  in  the  system  that  may  require 
increased  activity  of  other  glands,  yet  the  ovarian  function 
has  to  do  with  the  development  and  function  of  the  sexual 
system,  and  when  the  ovaries  are  removed  the  sexual  activity 
subsides  and  the  increased  general  metabolism  connected  with 
sexual  activity  declines,  and  there  is  less  work  for  the  other 
glands,  such  as  the  thyroid.  An  equilibrium  is  soon  established, 
and  the  inevitable  atrophy  of  the  sexual  organs  shows  that  the 
other  glands  are  not  doing  any  real  specific  work  for  them. 

In  a  general  way  I  would  say  that  one  internal  secretion  acts  on 
or  with  another  through  the  general  system,  i.  e.,  by  producing 
conditions  that  require  an  increased  or  diminished  amount  of 
such  secretion,  and  that  a  substitution  of  function  is  less  a 
substitution  than  an  attempt  to  restore  a  new  equilibrium  in 
which  the  function  of  the  lost  secretion  can  be  dispensed  with. 

Dr.  McCord  (closing  on  his  part). — In  closing  the  discussion 
on  the  pineal  gland  there  is  one  point  to  which  I  desire  to  call 
attention.  In  a  number  of  the  discussions  the  question  of 
standardizing  glandular  preparations  has  been  raised.  Since 
the  preparation  of  my  paper  on  the  pineal  gland  which  appears 
in  the  referat,  we  have  devoted  a  large  part  of  our  time  to 
standardizing  pineal  extracts.  We  have  found  that  we  can 
evaluate  the  strength  of  the  several  preparations  we  have  used 
in  terms  of  pigmentation  changes  brought  about  in  low  life 
forms.  When  pineal  extract  is  added  to  the  living  water  of 
certain  species  of  tadpoles  there  occurs  a  marked  blanching  of 
the  skin  due  to  the  contraction  of  certain  pigment-bearing  cells 
in  the  skin,  the  melanophores.  This  reaction  is  quantitative — 
if  the  addition  of  a  certain  quantity  of  the  solution  induces  a 
small  amount  of  contraction,  the  use  of  four  times  as  much 
brings  about  a  contraction  four  times  as  great.  By  reducing 
this  to  exact  measurements,  using  photography  and  other  means 
for  measuring  the  differences  in  pigmentation,  we  have,  we 
believe,  a  means  for  determining  the  strength  of  pineal  prepa- 
rations. 
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Dr.  Carlson  (closing  on  his  part). — I  have  very  little  to  add 
to  what  I  have  already  said  in  regard  to  the  pancreas.  I  was 
glad  to  hear  these  three  cases  Dr.  Williams  mentioned  of  evi- 
dent improvement  in  the  diabetic  condition  in  late  pregnancy. 
So  far  as  I  know,  there  is  only  one  recorded  instance  in  the 
literature  of  that  type  previous  to  my  work  on  the  dog.  In 
late  pregnancy  in  dogs,  complete  removal  of  the  pancreas  fails 
to  produce  diabetes  until  the  pups  are  born  or  delivered  by 
Cesarean  section. 

There  are  many  questions  in  connection  with  the  conclusions 
of  the  other  papers  I  should  like  to  take  up,  but  I  hesitate  to 
do  so  in  the  absence  of  the  men  who  have  presented  the  papers. 

We  should  be  very  careful  in  interpreting  endocrine  "  hyper- 
activity." For  instance,  Dr.  Goetsch  makes  the  statement 
that  hyperactivity  of  the  hypophysis  produces  h^-peractivity  of 
the  bone  marrow.  There  is  no  conclusive  evidence  whatever 
either  experimental  or  clinical  in  the  literature  for  that  gener- 
alization. Moreover,  I  am  glad  one  of  the  last  speakers  uttered 
a  word  of  caution  in  reference  to  generalizations  in  relation  to 
the  eneocrine  glands.  There  is  absolutely  no  evidence,  biolog- 
ical or  clinical,  of  any  one  of  the  endocrine  organs  being  able 
to  function  for  the  other.  The  beautiful  diagrams  and  int-erre- 
lations  given  us  by  Falta  and  his  school  are  largely  imaginary. 
When  you  remove  one  organ,  like  the  thyroid,  which  has  a 
marked  influence  on  the  cell  life,  fundamental  disturbance  fol- 
lows. But  we  have  no  right  at  present  to  say  that  because  on 
removal  of  the  gonads  there  is  in  some  species  an  increase  in 
the  size  of  the  hypophysis,  that  this  means  "  hyperacti\-ity  "  of 
the  hypophysis.  There  has  been  both  among  biological  and 
clinical  men  entirely  too  much  sliding  on  thin  ice  in  this  field. 
We  cannot,  at  present,  measure  organ  activity  by  organ  volume. 

The  other  point  1  would  like  to  emphasize  is  one  touched  on 
by  Dr.  Gellhorn.  Many  of  the  biological  substances  we  are 
using  in  therapeutics  are  not  physiological  secretions.  There 
is  no  evidence  that  potuitrin  is  a  physiological  secretion.  If 
there  is  anything  in  the  intact  animal  we  can  extract  and  pro- 
duce chemically  these  various  substances  as  we  can  produce 
various  alkaloids  from  various  plant  tissues,  that  is  an  entirely 
different  matter. 

In  the  last  year  I  have  had  occasion  to  review  the  entire 
literature  of  organotherapy,  and  I  have  reached  the  conclusion 
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that  we  have  only  one  case  of  definitely  established  organo- 
therapy today,  and  that  is  the  thyroid  in  hypothyroidism. 
Organotherapy  in  all  the  other  endocrine  disorders  is  purely 
experimental  and  empirical. 

I  had  hoped  that  the  discussion  of  this  symposium  would 
have  been  a  real  discussion  but  this  is  not  possible  in  the  absence 
of  so  many  of  the  authors.  But  I  would  like  to  ask  you  gyne- 
cologists on  what  biological  or  clinical  basis  you  are  using 
corpus  luteum  extract  instead  of  ovarian  extract  in  female 
disorders  due  to  ovarian  hypof unction? 

Dr.  Graves  (closing  the  discussion).- — I  should  be  much 
interested  to  see  the  results  of  Dr.  Clark's  cases  when  closely 
followed  up  and  tabulated  in  the  same  way  that  I  have  studied 
my  own  cases  of  total  ablation.  The  supporters  of  retaining 
ovarian  tissue  seem  to  consider  that  if  the  uterus  is  taken  out 
and  an  ovary  left  i?}  sifu  the  patient  is  going  to  have  a  good 
ovary  all  the  rest  of  her  life.  They  do  not  apparently  appreciate 
the  fact  that  when  the  uterus  is  removed  there  takes  place  a 
profound  retroactive  atrophy  in  the  ovary  and  appendages.  In 
a  comparatively  short  time  the  follicular  part  of  the  ovary  dis- 
appears so  that  the  ovary  acts  only  temporarily  as  an  organ 
of  internal  secretion.  If  the  ovary  is  left  in  sifu  the  patient 
undergoes  numerous  dangers,  to  which  I  have  referred  in  the 
Referat,  chief  of  which  are  the  tendency  to  adhesions  and  the 
possibility  of  later  malignant  change. 


A  HISTOLOGICAL  STUDY  OF  FIFTY  UTERI 
REMOVED  AT  CESAREAN  SECTION 


By  J.  Whitridge  Williams,  M.D. 
Baltimore,  Md. 


During  the  past  twenty  years  we  have  had  occasion  in 
my  service  to  amputate  the  body  of  the  uterus  supra - 
vaginally  and  to  treat  the  stump  extraperitoneally  in  50  cases 
following  delivery  by  Cesarean  section.  In  each  instance 
the  specimen  has  been  preserved  and  subjected  to  careful 
histological  examination. 

The  study  of  this  comparatively  large  material  has 
yielded  important  information  concerning  a  number  of  ques- 
tions, more  particularly  concerning  the  mechanism  of  the 
separation  of  the  placenta  and  of  the  fetal  membranes; 
the  amount  of  decidua  retained  immediately  postpartum; 
the  vascular  changes  at  the  placental  site;  the  retraction 
of  the  uterine  muscle;  the  occurrence  of  ascending  infection 
in  cases  which  have  been  long  in  labor  or  which  have  been 
repeatedly  examined  by  persons  neglecting  rigorous  hand 
disinfection,  and  finally  concerning  the  characteristics  of 
the  cicatrix  resulting  from  previous  sections  and  its  bearing 
upon  the  correctness  of  the  dictum — "Once  a  Cesarean 
always  a  Cesarean." 

I  have  thought  that  a  brief  analysis  of  my  findings  might 
prove  of  interest,  more  particularly  as  they  are  not  in  accord 
with  certain  current  teachings,  and  as  they  show  that  many 
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of  the  statements  concerning  the  third  stage  of  labor 
contained  in  the  text-books  are  too  arbitrary  and  gen- 
eral. 

At  first  glance  it  might  appear  that  we  have  been  too 
liberal  in  the  indications  for  the  performance  of  an  operation, 
which  necessarily  puts  an  end  to  the  reproductive  process; 
but,  while  I  am  prepared  to  admit  the  justice  of  the  criticism 
for  a  small  number  of  cases,  I  contend  that  impartial  study 
of  the  indications  will  show  that  our  practice  has  generally 
been  conservative.  In  view  of  my  experience  that  the 
convalescence  following  this  operation  is  more  satisfactory 
than  that  following  the  classical  section,  except  when  done 
at  an  appointed  time  at  the  end  of  pregnancy  or  at  the 
very  onset  of  labor,  we  have  in  the  past  employed  it  in 
cases  in  which  we  would  now  resort  to  pubiotomy  or 
extraperitoneal  Cesarean  section.  Furthermore,  until  very 
recently  we  have  employed  it  as  the  operation  of  choice 
in  all  cases  in  which  it  was  thought  advisable  to  prevent 
fiu-ther  conception.  Accordingly,  we  have  resorted  to  it  in 
many  patients  who  required  a  second  or  third  Cesarean 
section  as  well  as  in  those  suffering  from  serious  heart 
lesions  in  whom  a  repetition  of  pregnancy  bid  fair  to  put 
the  patient's  life  in  serious  jeopardy.  Finally,  we  have 
employed  it  in  certain  feeble-minded  or  profoundly  deformed 
individuals  in  whom  repeated  pregnancy  seemed  undesir- 
able from  an  economic  or  social  point  of  view. 

At  present  in  these  latter  types  of  cases  we  bring  about 
sterility  by  double  ligation  and  section  of  the  tubes  followed 
by  the  burial  of  their  proximal  ends  between  the  folds  of 
the  broad  ligaments  and  restrict  the  use  of  supravaginal 
amputation  to  frankly  infected  cases  and  to  those  presenting 
definite  uterine  lesions. 

Analysis  of  our  series  of  cases  shows  that  the  operation 
was  undertaken  for  the  following  indications: 


Fig.  1. — Vertical  mesial  st'ctinii  tlii»iu;ili  a  tull-t(M-in  jnvjinant  uterus; 
jiatient  djing  from  cclamiisia  l>of()ro  onset  of  labor.      X  i. 
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Fir;.  2. — Section  through  uterine  wall  of  full-term  pregnant  uterus 
outside  of  placental  site,  showing  fetal  membranes,  decidua  and  muscu- 
laris.  X  65.  Am.,  amnion;  C.  £'.,  chorionic  epithelium:  C.  F..  canalized 
fibrin:  Dec,  fased  decidua  vera  and  capsularis;  Mus..  muscularis. 
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Fic;.  3. — Section  through  placental  site  before  onset  of  labor,  showing 
thin  docidua  basalis,  with  no  spongy  layer.  X  <i-^-  C.  V ..  chorionic 
villi;  Dec,  decidua  basalis;  Mus.,  nuiscularis. 
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Fig.  4. — Section  through  phicental  site  before  onset  of  labor,  showing 
thicker  decidua  basalis  with  well-developed  spongj- laj'er.  X  65.  B.  V., 
venous  sinuses  in  muscularis;  C.  V.,  chorionic  villi;  Dec,  compact  layer 
of  decidua;  Fib.,  fibrinoid;  (7/r/..  glandular  or  spongy  layer  of  decidua; 
Mils.,  muscularis. 
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Repeated  Cesareans 10  cases 

Frank  infection 8  " 

Rupture  of  uterus 5  " 

Serious  heart  lesions 4  " 

Atresia  of  cervix 3  " 

Intramuscular  hemorrhage  associated  with  prema- 
ture separation  of  the  placenta 2  " 

Myoma  of  uterus 2  " 

Atonic  hemorrhage 2  " 

Pregnancy  in  rudimentary  horn 1  " 

A  total  of  37  cases,  leaving  a  balance  of  13  cases  in  which 
the  operation  was  undertaken  for  various  other  indications. 
Looking  backward  I  am  prepared  to  confess  that  supra- 
vaginal amputation  was  unnecessary  in  a  small  number  of 
the  latter  group  of  cases,  but  for  the  great  majority  I  con- 
tend that  it  was  a  fully  justifiable  procedure. 

Before  taking  up  the  analysis  of  the  histological  findings 
in  our  series  of  specimens  a  few  words  concerning  the  struc- 
ture of  the  pregnant  uterus  at  term,  of  the  placenta,  and 
of  the  membranes  outside  of  the  placental  site,  will  make 
it  easier  to  understand  the  changes  occurring  during  the 
third  stage  of  labor. 

Fig.  1,  representing  the  left  half  of  the  uterus  of  a  woman 
who  died  from  eclampsia  without  convulsions  prior  to  the 
onset  of  labor,  shows  the  tightly  contracted  empty  bladder, 
a  portion  of  the  vagina,  and  the  unchanged  cervix.  Its 
most  instructive  portion,  however,  is  the  body  of  the  uterus, 
with  the  placenta  attached  to  its  upper  and  anterior  por- 
tion. The  uterine  walls  were  tightly  contracted  over  their 
contents,  as  is  shown  by  the  impression  of  a  foot  of  the 
child  upon  the  internal  surface  of  the  placenta.  Outside 
of  the  placental  site  the  interior  of  the  uterus  is  lined  by 
fetal  membranes,  and  except  for  one  point  on  the  posterior 
wall  the  most  surprising  feature  is  the  extreme  thinness  of 
the  uterine  walls,  which,  together  with  the  fetal  membranes 
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and  decidua,  vary  in  thickness  from  1.5  mm.  in  the  lower 
uterine  segment  to  3  or  4  mm.  at  the  placental  site.  This 
is  in  marked  contrast  to  the  conditions  existing  in  the 
non-pregnant  organ  and  during  the  first  half  of  pregnancy. 
In  the  latter  condition  the  uterine  walls  are  thick  and  the 
decidua  vera  measures  from  7  to  10  mm.  in  thickness,  and 
presents  its  characteristic  compact  and  spongy  layer.  It  is 
apparent  that  the  present  conditions  can  have  resulted  only 
from  pronounced  distention  of  the  uterus  by  its  contents, 
with  consequent  thinning  of  its  walls,  and  consequently 
one  can  no  longer  expect  to  find  either  the  muscle  wall,  or 
the  decidua  vera  or  basalis,  presenting  the  same  structure 
as  in  early  pregnancy. 

Fig.  2,  which  represents  a  section  through  the  uterine 
wall  outside  of  the  placental  site,  clearly  illustrates  these 
points.  In  the  first  place  it  is  seen  that  the  muscularis 
has  in  great  part  lost  its  felt-like  structure  and  that  its 
fibers  are  arranged  in  almost  parallel  strands.  In  the 
second  place  it  is  seen  that  the  fused  decidua  vera  and 
capsularis  together  with  the  fetal  membranes  form  a  layer 
of  about  1  mm.  in  thickness,  two-thirds  of  which  belong 
to  the  former  and  one-third  to  the  latter.  The  decidua  in 
great  part  consists  of  the  compact  layer  and  contains  only  a 
few  glands.  This,  however,  is  not  a  general  rule,  as  in 
other  specimens  this  relation  may  be  reversed,  when  the 
bulk  of  the  decidua  will  consist  of  the  spongy  layer.  The 
essential  point  is  the  relative  thinness  of  the  decidual  layer, 
and  the  fact  that  it  differs  greatly  from  the  condition  usually 
described  as  tj-pical,  so  that  when  separation  occurs  during 
the  third  stage  of  labor  it  will  not  always  be  easy  to  deter- 
mine whether  it  took  place  in  the  compact  or  spongy  layer. 

Furthermore,  it  will  be  noticed  that  the  junction  between 
the  lowermost  portion  of  the  decidua  and  the  muscularis 
forms  an  ahnost  straight  line,  instead  of  the  serrated  junc- 
tion characteristic  of  the  early  months — a  point  to  which 
Aschoff  directed  our  attention  in  1899. 
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When  we  pass  to  the  placental  site  it  is  apparent  that 
the  comparatively  thick  decidua  basalis  of  the  early  months 
has  likewise  undergone  a  radical  change,  and,  while  it  may 
be  thicker  than  the  decidua  vera,  it  rarely  exceeds  a  few 
millimeters  in  thickness  and  may  be  much  thinner.  Indeed, 
no  general  rule  can  be  laid  down  in  this  regard,  as  it  may 
happen  in  the  same  placental  site  that  in  places  the  basalis 
may  be  relatively  thick  and  in  others  almost  completely 
lacking. 

Figs.  3  and  4,  from  other  full-term  pregnant  uteri,  clearly 
illustrate  these  differences.  In  the  former  the  basalis  is 
quite  thin,  contains  no  glands,  and  is  made  up  of  a  few 
layers  of  partially  degenerated  decidual  cells,  interspersed 
with  large  fetal  cells  possessing  deeply  staining  nuclei.  In 
the  latter  it  is  seen  that  the  basalis  is  sharply  differentiated 
into  a  compact  and  spongy  layer  and  that  the  latter  makes 
up  the  greater  part  of  its  thickness.  '  It  is  also  seen  that 
the  epithelium  lining  the  glands  in  the  deepest  part  of  the 
spongy  layer  is  well  preserved  and  is  apparently  ready  to 
effect  the  regeneration  of  the  endometrium  during  the 
puerperium. 

Fig.  5  represents  a  section  through  another  pregnant 
uterus  at  term.  In  its  upper  portion  it  illustrates  the 
fetal  portion  of  the  placenta,  with  amnion,  chorionic  mem- 
brane, and  villi;  while  in  its  lower  portion  it  represents  the 
decidua  basalis  with  a  trophoblastic  or,  as  it  was  formerly 
designated,  a  decidual  septum  projecting  up  into  the  inter- 
villous space.  In  this  specimen,  to  the  sides  of  the  septum, 
the  decidua  basalis  is  unusually  thin,  and  consists  almost 
entirely  of  so-called  fibrinoid  or  canalized  fibrin. 

From  the  study  of  these  three  sections  it  is  apparent  that 
the  decidua  basalis  varies  greatly  in  structure,  and  conse- 
quently it  is  not  justifiable  to  lay  do\Mi  the  general  rule  that 
separation  during  the  third  stage  of  labor  must  take  place 
in  tlie  spongy  layer,  as  such  a  mechanism  would  be  out  of 
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the  question  in  the  specimens  represented  by  Figs.  3  and  5, 
in  which  such  a  spongy  layer  was  entirely  lacking. 

Location  of  Placenta.  Passing  to  the  study  of  our  50 
specimens,  the  first  point  to  claim  our  attention  is  the 
location  of  the  placental  site,  and  our  statistics  show  that 
the  placenta  was  attached  to  the  anterior  wall  of  the  uterus 
in  18  and  to  the  posterior  wall  in  32  instances.  In  15  of 
the  50  specimens  the  placenta  remained  firmly  attached  to 
the  uterine  wall  after  the  completion  of  the  operation,  while 
in  the  other  35  cases  it  had  either  separated  spontaneously 
or  had  been  removed  manually  before  amputation  of  the 
organ. 

In  the  cases  of  retention  the  placenta  was  attached  to  the 
anterior  wall  in  3  and  to  the  posterior  wall  in  12  instances. 
The  lesser  incidence  of  the  attachment  to  the  anterior  wall 
in  this  group  of  specimens,  as  contrasted  with  those  in 
which  separation  had  occurred,  is  probably  attributable  to 
the  fact  that  when  implanted  anteriorily  it  was  necessary  to 
incise  or  to  separate  the  placenta  manually  before  delivering 
the  child. 

Uterus  Iivimediately  Postpartum.  Immediately  after 
the  extraction  of  the  child  the  uterus,  with  the  placenta 
still  271  siti/,  is  delivered  through  the  abdominal  wound  and 
the  peritoneal  cavity  is  protected  with  sterile  gauze  pads. 
At  this  time  the  uterus  has  contracted  tightly  down  upon 
its  contents  and  the  hemorrhage  is  usually  minimal.  The 
various  procedures  preliminary  to  amputation  are  now  under- 
taken, and  in  many  instances,  while  they  are  in  progress,  the 
placenta  is  spontaneously  extruded,  but  in  other  cases  such 
profuse  hemorrhage  may  follow  its  partial  separation  that 
manual  removal  becomes  necessary  in  order  to  permit  the 
uterus  to  contract  sufficiently  forcibly  to  control  the  bleeding. 
In  15  of  the  specimens,  as  has  already  been  mentioned,  the 
placenta  and  membranes  remained  in  situ  at  the  end  of  the 
operation. 
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Consequently,  the  condition  of  the  uterus  will  vary 
according  as  the  placenta  has  been  expelled  or  not.  In  the 
former  case  the  body  of  the  uterus  is  represented  by  an 
almost  solid  mass  of  muscle,  including  in  its  interior  the 
almost  completely  obliterated  cavity,  and  measures  on  the 
average  16  cm.  in  length,  12  cm.  in  breadth,  and  8  cm.  in 
thickness.  In  other  words,  the  thin-walled  muscular  sac 
depicted  in  Fig.  1  has  become  transformed  into  a  structure 
whose  walls  average  3.5  to  4  cm.  in  thickness.  Strange  to 
say,  in  this  group  of  specimens,  particularly  when  hardened, 
it  is  frequently  impossible  to  identify  the  placental  site  with 
the  naked  eye,  and  its  location  can  be  determined  only 
after  microscopic  examination. 

In  the  specimens  in  which  the  placenta  remains  in  situ 
the  body  of  the  uterus  is  still  larger,  and  the  comparison  of 
r'ig.  1  with  Fig.  6,  which  represents  a  sagittal  mesial  section 
through  such  a  specimen,  after  hardening,  gives  a  graphic 
picture  of  the  changes  which  have  occurred.  In  the  first 
place  the  thin-walled,  full-term  pregnant  uterus  has  become 
diminished  by  about  one-half  in  length  and  thickness  and 
converted  into  a  thick-walled  structure  whose  cavity  is 
completely  occupied  by  the  placenta  and  the  fetal  mem- 
branes. The  muscular  walls  have  increased  to  2.5  to  3  cm. 
in  thickness  while  the  uterine  cavity  has  become  diminished 
from  a  huge  space  to  a  mere  slit  between  the  free  surface 
of  the  placenta  and  the  anterior  uterine  wall.  At  the  same 
time  the  area  of  placental  attachment  has  decreased  nearly 
one-half  in  length  while  the  placenta  has  increased  several 
times  in  thickness.  Furthermore,  the  fetal  membranes  have 
been  transformed  from  a  structure  but  little  thicker  than  a 
sheet  of  paper  into  a  layer  several  millimeters  thick,  which 
presents  a  wrinkled  appearance,  and  upon  closer  inspection 
is  seen  to  be  made  up  of  myriads  of  minute  wa\7'  folds  or 
festoons. 

In  several  instances,  in  which  the  placenta  was  inserted 
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upon  the  posterior  wall  of  the  uterus,  with  its  upper  margin 
extending  well  into  the  fundal  region,  another  phenomenon 
was  observed — namely,  the  posterior  wall,  with  the  placenta 
still  attached,  became  inverted  through  the  uterine  incision. 
That  this  is  the  result  of  uterine  retraction  was  clearly 
demonstrated  by  the  fact  that  on  one  occasion  I  observed 
the  same  phenomenon  follow  the  sudden  contraction  of  the 
still  warm  uterus  incident  to  its  immersion  in  a  10  per  cent. 
solution  of  formalin. 

The  consideration  of  the  histological  conditions  obtaining 
in  the  empty  uterus  will  be  deferred  until  later,  and  we 
shall  now  turn  to  those  observed  in  the  uteri  in  which  the 
placenta  is  still  in  situ.  In  all  of  the  fifteen  specimens 
belonging  in  this  category  the  placental  site  had  undergone 
a  definite  decrease  in  size,  whence  it  would  naturally  be 
inferred  that  the  decidua  basalis  must  have  undergone  a 
corresponding  thickening.  Doubtless  it  did  occur,  but  the 
study  of  our  specimens  indicate  that  it  is  much  less  exten- 
sive than  might  have  been  expected,  and  still  further  confirms 
the  statements  made  above  concerning  the  varying  structure 
of  that  membrane.  Designating  the  decidua  basalis  as 
thick  or  thin  according  as  it  equals  or  exceeds  2  mm.  or  as  it 
measures  less  than  1  mm.,  our  figures  give  the  following  data: 
decidua  basalis:  thick,  2  cases;  thin,  7  cases;  varying,  5  cases; 
lacking,  1  case. 

The  last  observation  (specimen  No.  713)  is  of  particular 
interest,  as  in  it  the  chorionic  villi  were  either  attached 
directly  to  the  muscularis  or  were  separated  from  it  by  a 
very  thin  layer  of  canalized  fibrin  containing  a  few  isolated 
decidual  cells.  But  in  any  event  the  classical  compact  and 
spongy  layers  were  lacking,  and  had  separation  occurred  it 
could  not  have  been  described  as  following  the  mechanism 
usually  outlined  in  the  text-books. 

As  has  already  been  mentioned,  in  all  of  the  specimens  in 
which  the  placenta  remained  in  situ,  as  well  as  in  a  number 
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in  which  it  had  been  expelled,  but  in  which  a  portion  of  the 
membranes  had  been  retained,  the  interior  of  the  uterus 
was  lined  by  a  layer  of  tissue  several  millimeters  thick, 
which,  instead  of  presenting  the  smooth,  glistening  appear- 
ance of  the  distended  amnion,  offered  a  dull,  corrugated 
surface,  which  upon  closer  examination  was  found  to  be  due 
to  the  presence  of  myriads  of  minute  folds  or  projections. 

Upon  microscopic  examination  it  became  apparent  that 
this  appearance  is  due  to  the  fact  that  the  decidua  vera 
and  the  chorion  la?ve  had  been  thrown  into  delicate  waves 
or  festoons,  while  the  amnion,  unable  to  accommodate 
itself  to  the  process,  had  become  puckered,  Avith  the  result 
that  its  free  surface  was  converted  into  innumerable  papil- 
lary excrescences  of  varying  size. 

Figs.  7  and  8  give  an  excellent  idea  of  these  changes  and 
offer  a  marked  contrast  to  the  conditions  present  in  the 
full-term  pregnant  uterus,  as  shown  in  Fig.  2. 

Careful  study  of  such  sections  show  that  the  bulk  of  the 
decidua  vera  is  contained  in  the  interior  of  the  festoons, 
and  that  only  a  relatively  small  portion  remains  in  contact 
with  the  muscularis;  and,  furthermore,  that  its  line  of 
junction  with  the  latter  has  become  wavy  or  serrated,  so 
that  in  many  places  triangular  masses  of  decidual  tissue, 
containing  well-preserved  gland  spaces,  project  down  into 
the  interstices  between  the  muscle  bundles.  In  other 
words,  the  mutual  relation  between  the  two  structures  has 
been  restored  to  that  which  existed  in  the  early  months  of 
pregnancy  and  which  had  disappeared  with  the  increasing 
distention  of  the  pregnant  uterus.  Processes  of  chorionic 
connective  tissue  covered  by  many  layers  of  chorionic 
epithelium,  in  which  remnants  of  atrophic  villi  are  some- 
times visible,  project  down  between  the  decidual  folds  and 
are  firmly  united  to  them. 

This  festooning  of  the  fetal  membranes  and  the  decidua 
was  noted  bv  Dohrn  in  ISGo  and  bv  Ahlfeld  in  18^1.  but 
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was  first  thoroughly  described  by  Barbour  in  1884,  whose 
article  was  accompanied  by  excellent  colored  illustrations. 
Since  then  it  has  been  mentioned  by  various  writers,  among 
whom  Champneys,  Kronig,  Keilmann  and  Gessner  may  be 
mentioned.  Accordingly,  while  this  observation  is  not  new, 
I  do  not  think  that  its  significance  has  been  sufficiently 
appreciated,  either  on  account  of  its  scientific  interest  or 
because  of  its  bearing  upon  the  mechanism  of  the  separation 
of  the  membranes. 

Of  course,  its  mode  of  production  is  perfectly  apparent 
and  represents  Nature's  method  of  temporarily-  adjusting 
the  large  superficies  of  the  interior  of  the  full-term  pregnant 
uterus  to  the  restricted  area  available  in  the  freshly  delivered 
organ.  Its  bearing,  however,  upon  the  mechanism  of 
separation  of  the  membranes  and  the  regeneration  of  the 
endometrium  postpartum  is  of  prime  importance.  Upon 
studying  the  illustrations  it  is  evident  that  separation  can 
occur  only  at  the  basal  ends  of  the  festoons,  and  that  as 
many  of  them  reach  almost  to  the  muscularis,  and  as  the 
bulk  of  the  decidua  vera  is  included  between  them,  only  a 
minimal  amount  of  decidua  will  ordinarily  be  left  in  uiero. 
In  these  circumstances,  therefore,  separation  must  usually 
occur  in  the  deepest  layers  of  the  spongy  layer,  so  that 
the  triangular  areas  of  decidual  tissue  included  between 
the  muscle  bundles  must  play  a  very  prominent  part  in  the 
process  of  postpartum  regeneration. 

Corresponding  to  the  diminution  in  size  of  the  maternal 
aspect  of  the  placenta  the  amnion  covering  its  fetal  surface 
is  frequently  thrown  into  folds,  similar  to  those  occurring  in 
the  membranes.  The  chorionic  membrane,  however,  does 
not  take  part  in  the  process,  and  continues  to  present  a 
smooth  fetal  surface. 

Mechanism  of  Separation  of  the  Placenta  and  Mem- 
branes. As  early  as  1881  Ahlfeld  attempted  to  study  this 
problem  upon  the  basis  of  the  findings  in  a  uterus  removed 
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Fig.  5. — Section  through  phiccntal  site  before  onset  of  labor,  showing 
above  fetal  asjiect  ol  jilaeenta;  below  maternal  aspect  with  thin  decidua 
basalis  and  a  trophoblastic  septum,  extending  vip  into  intervillous  space. 
X  G5.  Am.,  amnion  and  chorionic  membrane;  C .  E.,  chorionic  epithe- 
lium; C.  F.,  canalized  fil)rin;  C.  V.,  chorionic  \illi;  D.  I.,  trophoblastic 
septum;  Mus..  muscularis. 
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Pig,  8.— Portion  of  Fig.  7,  more  highly  magnified.  X  65.  Am.,. 
amnion;  C.  E.,  chorionic  epithehum;  Gld.,  gland  spaces  in  decidua  vera^ 
Mus.,  mascularis. 
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Fig  9. — Diagram  representing  a  section  through  uterus,  with  par- 
tially separated  placenta.  X  5.  Am.,  amnion:  T.,  chorionic  membrane; 
D.  fi.,  decidua  l)asalis  separated  in  two  layers  with  free  space  l)etween 
them;  P.,  placenta;  ^lus.,  muscularis. 
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Fig.  lU.  ,-^ijL-tiuii  thruugh  livslily  dcliveivil  uterus,  showing  that 
separation  has  occurred  in  the  compact  layer,  leaving  a  portion  of  it, 
as  well  as  the  entire  spongj'  layer,  in  situ.  X  75.  B.  V.,  bloodvessel ; 
Dec,  compact  layer  decidua;  Gld.,  Gland  spaces;  Mus.,    muscularis. 
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Fig.  11. — Diagram  of  placental  site,  showing  retention  of  minimal 
amount  of  decidua  basalis.     D.  B.,  decidua  basalis;  Mus.,  muscularis. 


y*  - 


-D  B. 


^*\ 


/^.us.- 


FiG.  12. — Diagram  ot'  another  iMirtioii  m  iiic  same  placental  site 
reprcsentod  in  Fifi.  11,  showing  retention  of  the  greater  part  of  the 
deeidua  basalis.  B.  V .,  bloodvessel;  /).  li..  decidua  basalis;  GW.,  gland 
spaces;  Mus.,  muscularis. 
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by  Dohrn  at  a  Porro  Cesarean  section.  As  in  his  specimen 
the  uterine  cavity  was  obhterated  and  the  placenta  still 
firmly  attached,  he  concluded  that  retroplacental  hemor- 
rhage was  not  the  essential  factor  in  inaugurating  the  sepa- 
ration of  the  organ,  and  he  therefore  attributed  it  to  the 
inability  of  the  maternal  surface  of  the  placenta  to  accommo- 
date itself  to  the  constantly  decreasing  area  of  the  placental 
site. 

Opposition  to  his  teachings  immediately  developed,  and 
Sanger,  Leopold,  Kerr  and  others  contended  that  such  pro- 
nounced alterations  in  the  action  of  the  uterus  must  result 
from  the  presence  of  the  incision  in  its  anterior  wall  that  it 
would  be  inadmissible  to  assume  that  phenomena  following 
Cesarean  section,  no  matter  whether  the  uterus  was  retained 
or  removed,  would  necessarily  apply  to  the  normal  unopened 
organ. 

Barbour  and  Hart  did  not  share  this  view  but  contended 
that  such  observations  threw  a  flood  of  light  upon  the 
normal  mechanism  of  the  separation  of  the  placenta.  They, 
as  well  as  Schroeder,  Benckiser,  Xyhoff  and  others,  held 
that  separation  did  not  normally  occur  during  the  con- 
tractions of  the  first  and  second  stages  of  labor  for  the 
reason  that  the  placenta  was  firmly  pressed  against  its  site 
of  attachment  by  the  general  intra-uterine  pressure,  and, 
furthermore,  that  the  moderate  diminution  in  area  of  the 
placental  site  was  compensated  for  by  a  corresponding 
decrease  in  size  of  the  placenta,  which  was  brought  about 
by  a  part  of  the  contents  of  the  vessels  in  the  chorionic  villi 
being  mechanically  squeezed  into  the  general  fetal  circula- 
tion. In  the  third  stage  of  labor,  on  the  other  hand,  these 
factors  no  longer  come  into  play,  and  the  lack  of  corres- 
pondence between  the  placenta  and  its  area  of  attachment 
becomes  greatly  accentuated.  Barbour  contended  that  this 
only  prepared  the  way  for  separation,  but  that  the  process 
was    not    inaugurated    until    alternating    contraction    and 
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relaxation  occurred  later.  Consequently,  he  attributed  the 
separation  to  uterine  activity  and  believed  that  retroplacen- 
tal  bleeding  was  only  a  secondary  factor.  Hart  expressed 
himself  more  or  less  paradoxically,  and  stated  that  sepa- 
ration was  less  the  result  of  diminution  in  the  area  of  the 
placental  site  than  of  a  relative  enlargement  of  the  placenta 
which  resulted  from  the  inability  of  the  vessels  of  the 
chorionic  villi  to  rid  themselves  of  their  contents. 

\Miile  I  am  prepared  to  admit,  at  least  in  part,  the  justice 
of  the  contentions  of  those  who  claim  that  incision  and 
manipulation  of  the  uterus  introduce  a  disturbing  factor 
into  the  physiology  of  the  third  stage  of  labor,  I  neverthe- 
less feel  that  our  series  of  specimens — and  particularly  those 
in  which  the  placenta  remained  in  situ — give  important 
clues  concerning  the  mechanism  of  separation. 

In  the  first  place  they  clearly  demonstrate  the  diminution 
in  the  area  of  the  placental  site,  and  show  that  the  placenta, 
in  order  to  accommodate  itself  to  the  process,  has  increased 
markedly  in  thickness.  In  the  second  place  the  fact  that 
in  nearly  one-third  of  the  specimens  the  placenta  was  still 
in  situ  and  showed  no  sign  of  separation  or  of  hemorrhage 
beneath  it  during  the  ten  or  fifteen  minutes  which  had 
elapsed  between  the  delivery  of  the  child  and  the  amputa- 
tion of  the  uterus,  clearly  demonstrates  that  retroplacental 
hemorrhage  does  not  always  appear  promptly,  and  to  some 
extent  justifies  the  assumption  that  it  is  not  usually  the 
primary  factor  concerned  but  develops  secondarily  after 
some  other  mechanism  has  inaugurated  the  separation. 

In  the  third  place  the  festooning  of  the  fetal  membranes 
and  the  decidua  gives  conclusive  information  concerning  the 
mechanism  of  their  separation,  as  it  is  apparent  that  the 
way  has  been  prepared  for  their  detachment  by  traction  or 
gravity  as  soon  as  the  placenta  has  become  loosened  from 
its  attachment  and  begins  to  descend. 

On  the  other  hand  our  specimens  give  no  information 
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concerning  the  immediate  cause  of  separation  of  the  placenta 
and  force  us  to  take  refuge  in  h^^Dotheses  if  we  wish  to 
attempt  to  explain  the  entire  mechanism  of  the  process. 
Fig.  9,  which  represents  a  section  through  a  uterus  in  which 
the  placenta  was  partially  adherent,  shows  very  clearly 
the  line  of  cleavage  in  the  decidua  basalis,  and  the  relative 
amounts  of  it  which  are  cast  off  with  the  placenta  and 
retained  in  uiero  respectively.  Furthermore,  the  rela- 
tively small  size  of  the  space  between  the  two  layers  indi- 
cates that  the  amount  of  retroplacental  bleeding  has  been 
minimal. 

Location  of  Separation  of  Placenta  and  Membranes. 
Although  Matthews  Duncan,  in  1868,  had  given  an  exten- 
sive historical  resume  of  the  work  done  upon  this  subject, 
in  which  he  pointed  out  the  fallacy  of  the  older  \dew  that 
the  entire  mucosa  was  cast  off  at  the  time  of  labor  and  showed 
that  considerable  portions  of  it  were  normally  retained  and 
served  for  the  regeneration  of  the  new  endometrium,  it  was 
not  until  after  the  appearance  in  1870  of  Friedlander's  classi- 
cal work  upon  the  structiue  of  the  decidua  that  interest  in 
the  question  became  acute.  As  is  well  known,  this  writer 
gave  an  accurate  description  of  its  histological  structure 
and  established  the  differentiation  between  the  compact 
layer  adjoining  the  uterine  cavity  and  the  spongy  layer 
adjoining  the  muscularis.  He  also  stated  that  at  the  time 
of  labor,  separation  normally  occurred  in  the  deeper  portion 
of  the  compact  layer,  so  that  a  thin  remnant  of  the  latter 
as  well  as  the  entire  spongy  layer  was  retained. 

This  doctrine  remained  uncontradicted  for  five  years, 
when  Langhans  stated  that  it  was  quite  erroneous  and 
that  the  line  of  cleavage  normally  occurred  in  the  spongy 
layer,  so  tliat  only  the  fundi  of  the  glands  were  retained 
and  were  available  for  the  regeneration  of  the  endometrium. 
As  the  extensive  work  of  Kundrat  and  Engelmann  and  of 
Leopold   upon   tlie   structure   of   the   endometrium   in    its 
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various  phases  was  published  about  the  same  time  and 
confirmed  Langhans'  views,  it  has  been  generally  accepted 
that  separation  normally  occurs  in  the  spongy  layer,  and 
this  teaching  has  been  incorporated  into  the  text-books. 

Friedliinder  did  not  allow  Langhans'  teachings  to  go 
unchallenged,  and  in  1878  reiterated  his  original  view,  at 
the  same  time  giving  a  description  of  a  specimen  in  which 
the  entire  decidua  has  been  retained  after  the  extrusion 
of  the  placenta.  Various  other  writers  took  a  more  con- 
servative position;  thus,  Kiistner  and  Fehling  held  that 
cleavage  might  occur  in  either  layer,  and  Caratulo  stated 
that  it  occurred  in  the  spongy  layer  at  the  placental  site 
and  in  either  the  compact  or  spongy  layer  elsewhere  in  the 
uterus.  Barbour,  on  the  other  hand,  believed  that  the 
significance  of  the  spongy  layer  had  been  greatly  exaggerated, 
while  Kronig,  in  1901,  expressed  surprise  at  finding  how 
little  decidual  tissue  was  normally  retained. 

In  view  of  these  more  or  less  contradictory  statements 
the  findings  in  our  series  of  specimens  may  be  of  interest. 
As  has  already  been  gathered  from  the  description  of  the 
placenta  and  membranes  before  delivery  it  is  apparent 
that  luiiform  conditions  do  not  always  obtain  and  that  the 
structure  of  the  decidua  basalis  and  vera  at  term  differ 
so  markedly  from  those  existing  in  the  early  months  of 
pregnancy  that  it  is  to  be  assumed  that  the  conditions 
found  immediately  postpartum  would  not  correspond  with 
those  postulated  by  the  assumption  that  Friedlander's 
classical  description  of  the  structure  of  the  decidua  persists 
throughout  the  entire  duration  of  pregnancy. 

Our  findings  fully  bear  out  these  a  imori  deductions. 
Forty  of  our  specimens  are  available  for  solving  the  ques- 
tion, the  remaining  10  showing  no  sign  of  separation  either 
at  the  placental  site  or  elsewhere  in  the  uterus.  The  former 
show  that  separation  had  occurred  entirely  in  the  compact 
or  spongy  layer  in  7  and  28  instances,  respectively,  while 
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ill  o  other  instances  the  separation  was  irregular,  occurring 
in  some  areas  in  the  compact  and  in  others  in  the  spongy 
layer. 

Still  more  definite  conclusions  may  be  deduced  from  the 
study  of  the  36  specimens  in  which  the  placenta  and  mem- 
branes had  been  separated  before  amputation  of  the  uterus. 
Thus,  sections  through  the  placental  site  show  that  the 
portion  of  the  decidua  retained  could  be  designated  as 
thick  in  10  instances  and  as  thin  in  the  same  number  of 
cases.  In  an  additional  instance  no  trace  of  decidua  could 
be  found,  while  in  the  remaining  14  instances  the  amount 
retained  ^'aried,  being  thick  in  some  places  and  thin  in 
others,  and  entirely  lacking  in  still  others,  except  for  the 
minimal  amounts  contained  in  triangular  areas  extending 
down  between  the  fibers  of  the  retracted  muscularis. 

Fig.  10  gives  a  good  idea  of  the  conditions  obtaining  when 
cleavage  has  occurred  in  the  compact  layer,  and  the  poor 
preservation  of  the  glandular  epithelium,  except  in  the 
immediate  Ndcinity  of  the  muscularis,  make  it  evident  that 
everything  above  it  will  probably  be  cast  off  in  the  lochia 
before  the  process  of  regeneration  is  inaugurated.  Figs. 
11  and  12,  which  are  diagrams  from  sections  through  differ- 
ent portions  of  the  placental  site  of  another  uterus,  give  a 
clear  idea  of  the  varying  amounts  of  decidua  basalis  which 
may  be  retained  in  the  same  uterus.  Furthermore,  sections 
through  the  uterus  outside  of  the  placental  site  show  analo- 
gous conditions  in  the  decidua  vera.  Thus,  the  retained 
portion  was  found  to  be  thick  in  11,  thin  in  7  and  of  varying 
thickness  in  17  instances. 

In  other  words,  our  study  shows  that  hard-and-fast  rules 
cannot  be  laid  down  concerning  the  line  of  cleavage  during 
the  third  stage  of  labor  or  as  to  the  amount  of  decidua 
which  will  be  retained  at  the  placental  site  or  elsewhere 
in  the  uterus.  In  some  cases  cleavage  occurs  definitely  in 
the  spongy  layer,  less  frequently  in  the  compact  layer,  but 
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very  often  it  is  irregular,  invoh'ing  the  spongy  layer  in 
some  places  and  the  compact  layer  in  others.  Consequently, 
the  amount  of  decidua  retained  may  vary  greatly  in  differ- 
ent specimens  and  all  gradations  may  be  observed,  varjnng 
from  the  retention  of  a  thick  layer  on  the  one  hand  to  the 
mere  retention  of  minute  decidual  triangles  between  the 
serrated  margin  of  the  muscularis  on  the  other. 

Pl.\cextal  Site.  The  structure  of  the  decidua  basalis 
both  before  and  after  the  separation  of  the  placenta  has 
already  been  studied,  but  several  histological  points  of 
interest  in  this  area  remain  to  be  considered,  particularly 
the  occurrence  of  fetal  cells  and  certain  vascular  changes. 

In  a  previous  section  of  this  report  reference  was  made 
to  the  fact  that  in  not  a  few  specimens  it  was  impossible  to 
locate  the  placental  site  macroscopically  and  that  its  loca- 
tion could  only  be  established  after  microscopic  study.  In 
such  cases  neither  the  amount  of  decidual  tissue  retained 
nor  the  increased  vascularity  enables  one  to  make  a  deci- 
sion, which  in  our  experience  depends  almost  entirely  upon 
the  recognition  of  fetal  cell  infiltration  or  of  certain  vascu- 
lar changes,  which  only  occur  in  this  locality. 

As  early  as  1865  Dohrn  described  in  the  decidual  basalis 
the  presence  of  large  cells  with  deeply  staining  nuclei  which 
stood  out  in  marked  contrast  against  the  typical  decidual 
cells.  Friedlander  and  Leopold  observed  similar  structures, 
which  the  latter  described  as  decidual  giant  cells,  and  held 
that  their  active  invasion  of  the  vessels  played  a  causal  part 
in  the  production  of  thrombosis,  which  he  believed  was 
essential  to  the  onset  of  labor  and  to  the  prevention  of 
postpartum  hemorrhage. 

Since  then  these  cells  have  been  studied  by  numerous 
investigators,  among  whom  Pels-Leusden,  Winkler,  Pinto, 
Aschoff  and  Schickele  may  be  mentioned.  They  vary 
greatly  in  size  and  shape,  but  possess  the  common  feature 
that  their  nuclei  contain  an  abundant  chromatic  network 
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which  stains  deeply  with  various  reagents.  The  cells  may 
be  spindle  shaped,  round,  polygonal  or  irregular  in  outline 
and  sometimes  contain  several  nuclei.  They  occur  only 
at  the  placental  site,  but  are  not  limited  to  the  decidua 
basalis,  and  may  extend  far  down  mto  the  muscularis, 
usually  in  connection  with  the  strands  of  connective  tissue 
accompanying  the  bloodvessels.  They  begin  to  appear  in 
the  early  weeks  of  pregnancy,  attain  their  maximum  develop- 
ment somewhere  between  the  fourth  and  fifth  months, 
usually  persist  throughout  the  balance  of  pregnancy,  and 
disappear  during  the  first  week  of  the  puerperium. 

It  would  lead  too  far  afield  to  consider  their  history  and 
significance,  and  it  must  suffice  to  say  that  while  Pels- 
Leusden,  Winkler,  Pinto  and  others  hold  that  they  are 
maternal  in  origin  the  great  majority  of  authorities  con- 
sider that  they  are  wandering  fetal  cells  derived  from  the 
chorionic  epithelium,  in  which  opinion  I  concur. 

Such  fetal  cells  were  present  in  the  placental  site  in  35 
of  our  50  specimens,  and  in  a  number  of  instances,  as  has 
already  been  indicated,  were  the  principal  factor  in  leading 
to  its  identification.  Their  presence  in  70  per  cent,  of  our 
specimens  effectively  disposes  of  the  statement  of  certain 
authors,  who  contend  that  they  disappear  normally  before 
full  term  is  reached. 

As  has  already  been  indicated,  Friedliinder,  and  more 
particularly  Leopold,  directed  attention  to  the  invasion 
of  venous  channels  in  the  placental  site  by  the  so-called 
decidual  giant  cells.  They  held  that  the  process  originated 
in  the  later  days  of  pregnancy  and  was  the  main  factor 
concerned  in  the  production  of  thrombosis,  wiiich  they 
believed  played  an  important  part  in  the  causation  of  labor, 
and  particularly  in  the  prevention  of  hemorrhage  after  the 
extrusion  of  the  placenta.  Since  then  the  regular  occur- 
rence of  such  thromboses  has  been  generally  accepted  and 
taught. 
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The  study  of  om-  specimens,  however,  has  shown  that 
such  teachings  are  erroneous,  and  while  thrombosed  vessels 
can  always  be  found  at  the  placental  site  of  women  dying 
during  the  puerperium,  they  are  usually  lacking  in  freshly 
delivered  uteri.  Our  statistics  show  that  they  were  present 
in  11  of  our  50  specimens,  but  in  every  instance  the  thrombi 
were  fresh,  merely  consisted  of  recently  clotted  blood,  and 
showed  no  evidence  of  organization.  Consequently,  I  feel 
justified  in  concluding  that  thrombosis  is  not  a  characteristic 
feature  of  the  freshly  delivered  uterus,  that  when  it  occurs 
it  is  a  secondary  process  incident  to  the  cutting  off  of  the 
circulation,  and  that  it  cannot  be  regarded  as  the  prime 
factor  in  the  control  of  bleeding. 

On  the  other  hand  certain  other  vascular  changes  occur 
in  the  decidua  basalis  and  the  subjacent  muscularis  with 
much  greater  regularity,  and  when  present  clearly  indicate 
the  location  of  the  placental  site.  These  changes  consist 
primarily  in  the  conversion  into  fibrinoid  tissue  of  the  walls 
of  both  arterial  and  venous  vessels.  In  this  tissue  the 
outlines  of  cells  in  various  stages  of  preservation  may  be 
detected,  while  occasionally  masses  of  similar  cells  lie  directly 
beneath  the  endothelial  lining,  and  exceptionally  occupy  the 
lumen  as  well.  In  some  cases  the  lumen  of  the  vessel  is 
preserved,  but  in  others  it  is  encroached  upon  by  the  col- 
lapse of  its  degenerated  walls,  with  the  result  that  hyaline 
structures  of  bizarre  outlines  are  found,  which  are  sugges- 
tive of  somewhat  similar  formations  observed  in  the  ovar.y. 
In  still  other  instances  the  exterior  of  the  vessel  consists 
of  an  irregularly  shaped  ring  of  hyaline  or  fibrinoid  material 
enclosing  a  mass  of  loose  connective  tissue,  in  whose  center 
is  a  small  and  often  irregularly  shaped  lumen,  which  is  lined 
by  apparently  normal  endothelium,  while  in  other  instances 
all  trace  of  the  lumen  has  disappeared. 

These  changes  were  noted  in  27  of  our  50  specimens,  and 
while  the  study  of  a  series  of  pregnant  uteri  shows  that  they 
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are  observed  most  frequently  in  the  last  months  of  preg- 
nancy, they  are  nevertheless  sometimes  present  during  its 
first  half.  As  far  as  I  can  learn  these  changes  were  first 
described  by  Patenko  in  1879,  but  failed  to  create  any 
considerable  interest  until  recently.  Since  1910,  however, 
they  have  been  extensively  studied  by  Friinkel  and  Stolper, 
Schickele,  Heckner,  Hinselmann  and  others,  but  no  general 
agreement  has  been  reached  as  to  their  mode  of  production, 
although  the  prevailing  opinion  is  that  they  are  due  to  the 
invasion  of  the  vessel  walls  by  fetal  elements,  with  subse- 
quent fibrinoid  degeneration. 

I  am  not  prepared  at  present  to  express  a  definite  opinion 
as  to  their  mode  of  production  or  significance,  but  I  expect 
within  a  reasonable  time  to  publish  a  communication  upon 
the  subject,  which  I  hope  will  aid  in  its  solution.  Con- 
sequently, all  I  can  say  at  this  time  is  that  such  changes  were 
noted  in  more  than  one-half  of  our  specimens,  and  that  in 
doubtful  cases  their  demonstration  has  sometimes  been  the 
definitive  factor  in  enabling  me  to  identify  the  placental  site. 

I  shall  likewise  say  nothing  at  this  time  concerning  the 
obliteration  of  arteries  outside  of  the  placental  site,  of 
their  regeneration  in  subsequent  pregnancies,  nor  of  the 
increase  in  elastic  tissue  which  is  associated  with  the  process. 
These  changes  have  been  considered  in  detail  by  Balin, 
Pankow,  Szasz-Schwarz,  Goodall  and  others,  but  my  opinions 
concerning  their  significance  are  as  yet  too  hazy  to  permit 
me  to  make  definite  statements  concerning  them. 

Muscular  Retraction.  In  considering  the  structure  of 
the  full-term  pregnant  uterus  depicted  in  Fig.  1,  attention 
was  directe<l  to  the  excessive  thinhess  of  its  muscular  walls, 
and  to  the  fact  that  their  fibers  hnxe  lost  the  felt-like  struc- 
ture characteristic  of  early  pregnancy  and  had  become 
arranged  in  almost  parallel  strands.  Coincident  with  the 
emptying  of  the  uterus  at  the  time  of  labor  and  the  great 
increase  in  the  thickness  of  its  walls,  the  arrangement  of 
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the  muscle  fibers  undergoes  immediate  change,  and  micro- 
scopic examination  shows  that  the  individual  muscle  cells 
have  become  considerably  diminished  in  length  and  increased 
in  thickness.  Coincident  with  this  change  the  muscle 
bundles  have  lost  their  more  or  less  parallel  arrangement 
and  now  pursue  an  irregular  and  complicated  course.  In 
many  instances  the  fibers  are  markedly  curved,  suddenly 
bend  at  acute  angles,  and  in  general  interlace  in  such  a  way 
as  to  make  it  impossible  to  describe  their  course. 

This  change,  of  course,  is  incident  to  the  contraction  and 
retraction  of  the  organ,  and  was  clearly  noted  in  42  of  the 
50  specimens. 

Inflammation  of  the  Dectdua.  In  the  first  section  of 
the  article  attention  was  directed  to  the  fact  that  in  8 
instances  the  indication  for  the  removal  of  the  uterus  con- 
sisted in  frank  intrapartum  infection.  In  all  of  these 
cases  microscopic  examination  revealed  the  existence  of 
acute  inflammatory  changes  in  the  decidua.  In  every 
instance  the  process  was  most  intense  in  the  lower  uterine 
segment,  thus  indicating  that  the  infection  had  ascended 
from  below.  In  a  number  of  instances  the  placental  site 
was  involved  in  the  process,  and  there  is  every  probability 
that  a  considerable  number  of  the  women  would  have 
presented  severe,  if  not  fatal,  infection  in  the  puerperium 
had  the  uterus  not  been  removed,  and  thus  additional 
evidence  is  afforded  of  the  wisdom  shown  in  adopting  a 
radical  course. 

In  addition  to  the  8  cases  just  mentioned,  definite  inflam- 
matory changes  were  noted  in  12  other  specimens.  These 
were  all  derived  from  patients  who  had  been  examined  by 
outside  physicians  before  admission  to  the  service,  or  in 
whom  for  one  reason  or  another  interference  had  been 
deferred  until  late  in  labor.  In  a  number  of  these  speci- 
mens appropriate  methods  of  staining  enabled  us  to  demon- 
strate the  presence  of  streptococci  in  the  tissues,  but  in 
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others,  of  course,  such  bacteriological  evidence  could  not  be 
adduced. 

The  fact  that  inflammatory  changes  were  present  in  40 
per  cent,  of  our  specimens  is  very  impressive  and  serves 
to  demonstrate  anew  the  dangers  of  conservative  Cesarean 
section  when  performed  at  any  other  than  the  optimum 
time — namely,  at  an  appointed  date  during  the  last  days  of 
pregnancy  or  within  a  few  hours  after  the  onset  of  labor  in 
patients  who  have  not  been  recently  examined,  or  examined 
only  by  those  who  preserve  an  appropriate  technic.  In 
this  latter  group  of  cases,  at  least,  I  feel  that  the  disad- 
vantages incident  to  permanent  sterilization  have  been 
more  than  compensated  for  by  the  increased  saving  of 
maternal  life  resulting  from  the  radical  operation. 

Behavior  of  the  Cicatrix  after  Repeated  Cesarean 
Section.  In  our  series  of  specimens  are  included  10  uteri 
which  had  already  been  subjected  to  Cesarean  section  on 
one  or  more  previous  occasions,  and  it  will  be  interesting 
to  study  the  cicatrix  in  connection  with  the  frequently 
made  statement  that  it  always  constitutes  a  locus  minoris 
resistenticp ,  and  affords  justification  for  the  dictum — "Once 
a  Cesarean  always  a  Cesarean." 

In  8  of  the  specimens,  1  of  which  had  been  subjected  to 
two  and  another  to  three  previous  sections,  it  was  difficult 
to  find  the  old  cicatrix  by  examination  with  the  naked  eye, 
and  the  only  indication  of  its  existence  was  afforded  by  the 
presence  of  slight  \'ertical  depressions  upon  the  external 
and  internal  surfaces  of  the  uterus.  In  these  specimens, 
microscopic  examination  revealed  the  entire  absence  of  scar 
tissue  in  the  uterine  wall  and  showed  that  the  muscle  fibers 
extended  across  the  site  of  the  old  incision  as  if  it  had  never 
existed. 

In  other  words,  examination  showed  that,  following  the 
section,  the  uterine  wall  had  been  restored  to  its  integrity, 
and  that  it  offered  little  more  chance  for  rupture  than  had 
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a  previous  operation  not  been  performed.  It  is  interesting 
to  note  that  in  this  series  of  cases  the  convalescence  from 
the  previous  operation  had  been  uneventful  and  uncompli- 
cated, at  least  so  far  as  the  patients  operated  upon  by  us 
were  concerned. 

In  another  specimen,  however,  totally  different  conditions 
obtained.  In  it  a  deep  furrow  existed  upon  the  external 
surface  and  a  corresponding  furrow  upon  the  internal  sur- 
face of  the  contracted  amputated  uterus,  the  two  being 
separated  by  a  band  of  tissue  3  mm.  thick,  which  contrasted 
markedly  with  the  adjacent  uterine  walls,  which  measured 
2.5  cm.  in  thickness.  Under  the  microscope  it  was  seen 
that  the  external  furrow  was  covered  by  peritoneal  epithe- 
lium, while  the  internal  furrow  was  lined  by  typical  decidua. 
The  intervening  muscularis,  however,  showed  no  sign  of 
scar  tissue  and  differed  from  the  normal  only  by  its  extreme 
thinness.  In  this  instance  it  is  apparent  that  the  healing 
following  the  previous  operation  had  been  defective  and  that 
before  operation  the  portion  of  the  uterine  wall  corres- 
ponding to  the  cicatrix  must  have  been  of  extreme  tenuity 
and  offered  conditions  very  favorable  for  rupture,  which 
fortunately  had  not  occurred.  The  previous  history  of 
this  patient  shows  that  the  convalescence  had  been  stormy, 
the  abdominal  incision  had  broken  down,  and  she  had  just 
escaped  with  her  life. 

In  the  last  case  actual  rupture  had  occurred  in  the  eighth 
month  of  pregnancy,  the  fetus  surrounded  by  the  placenta, 
and  membranes  having  escaped  into  the  abdominal  cavity. 
The  patient,  however,  exhibited  no  symptoms  of  shock  and 
made  an  uninterrupted  recovery  after  removal  of  the  uterus. 
Microscopic  examination  of  the  ruptured  cicatrix  showed 
that  the  placenta  had  been  attached  under  it  and  that  the 
uterine  walls  were  densely  infiltrated  with  fetal  cells.  It 
was  impossible  to  determine  the  extent  to  which  the  site 
of  the  cicatrix  had  been  thinned  out  before  rupture,  but 
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it  is  permissible  to  believe  that  it  had  been  excessive  and 
that  it  was  still  further  weakened  by  the  invasion  of  fetal 
cells  and  by  the  development  of  uterine  sinuses;  it  had 
gradually  yielded  to  the  distention  as  term  was  approached. 
In  this  case,  also,  the  history  showed  that  the  recovery 
following  the  primary  operation  had  been  complicated. 

The  details  concerning  this  series  of  cases  will  be  published 
in  detail  later,  and  I  shall  only  say  in  this  place  that  the 
evidence  at  our  disposal  indicates  that  the  healing  of 
Cesarean  section  wounds  is  generally  satisfactory,  provided 
the  convalescence  has  been  normal,  and  ordinarily  does  not 
call  for  a  repetition  of  the  procedure  unless  specially  indi- 
cated by  the  existence  of  extreme  disproportion  or  some 
other  condition.  On  the  other  hand,  in  patients  in  whom 
the  convalescence  has  been  abnormal,  it  is  probable  that  the 
cicatrix  will  be  greatly  thinned  out  and  offers  a  locus  minoris 
resistentice.  In  such  cases  a  repeated  Cesarean  section  may 
be  indicated  for  the  express  purpose  of  avoiding  a  subsequent 
rupture.  J\ly  experience,  however,  shows  that  this  is  not 
inevitable,  and  even  should  it  occur,  that  satisfactory 
results  should  follow  prompt  operation. 

For  practical  purposes  therefore  I  conclude  that  the 
behavior  of  the  cicatrix  can  be  regarded  with  equanimity, 
I)rovided  the  previous  convalescence  has  been  normal;  but 
when  it  has  been  disturbed  there  is  a  reasonable  probability 
of  the  occurrence  of  rupture,  and  that  such  patients  should 
be  kept  under  the  closest  observation  during  the  last  month 
of  a  succeeding  pregnancy. 
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DISCUSSION 


Dr.  Edward  P.  Davis,  Philadelphia. — I  have  greatly  enjoyed 
the  able  presentation  of  Dr.  Williams,  and  I  am  fully  of  his 
opinion  that  once  a  Cesarean,  a  spontaneous  labor  often  hap- 
pens in  the  same  patient  without  any  complications  what- 
soever; and,  furthermore,  a  Cesarean  section,  properly  done,  not 
followed  by  infection,  leads  to  an  absolutely  sountl  uterus  with- 
out connective  tissue.  My  personal  observation  bears  out  the 
statement  of  Dr.  Williams  vi  cricnso. 
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As  regards  the  separation  of  the  placenta,  clinically  we  may 
disregard  those  means  immediately  which  lessen  its  bulk  after 
the  birth  of  the  child,  and  that  the  clinical  phenomena,  aside 
from  the  histological  findings  of  simple  separation,  vary  greatly. 
Dr.  Williams  confirms  what  has  been  observed. 

As  regards  infection  and  the  removal  of  the  body  of  the 
uterus,  certainly  anyone  who  has  had  considerable  experience 
in  Cesarean  section  realizes  that  the  danger-point  is  the  uterine 
body  in  all  doubtful  and  suspected  cases.  While  it  is  true  that 
it  is  difficult  to  say  positively  a  woman  cannot  recover  whose 
viterus  is  infected,  I  think  we  will  save  far  more  lives  in  doubt- 
ful cases  by  hysterectomy  than  by  leaving  the  uterus.  I  have 
never  regretted  removing  the  body  of  the  uterus  in  all  suspected 
cases,  and  I  have  regrets  for  not  so  doing. 

May  I  call  the  attention  of  Dr.  Williams  and  the  Fellows  to 
another  point  in  the  condition  of  the  uterus  which  is  interesting 
to  obstetricians  and  gynecologists,  and  that  is  the  development 
of  fibrosis  uteri,  or  the  abnormal  development  of  fibrous  tissue 
in  the  uterine  substance.  This  leads  to  confusion  where  a  diag- 
nosis is  made  of  fibroid  tumor  coexisting  with  pregnancy,  and 
where  upon  section  no  fibroid  tumor  is  found.  I  had  the  oppor- 
tunity in  two  cases  of  women  with  contracted  pelves  of  oper- 
ating upon  them  by  Cesarean  hysterectomy.  In  these  cases  a 
diagnosis  was  made  of  fibroid  tumor  complicating  pregnancy. 
Section  was  done  because  of  the  contracted  pelvis,  and  as  it 
was  the  desire  of  both  the  husband  and  wife  that  sterilization 
be  performed,  the  body  of  the  uterus  was  removed.  Imme- 
diately after  emptying  the  womb  the  contour  of  the  uterus 
became  symmetrical  and  the  tumor  disappeared.  On  making 
sections  of  the  body  of  these  uteri  there  was  found  the  abnormal 
development  of  connective  tissue.  Even  the  arrangement  of  the 
muscle  was  somewhat  anomalous,  and  the  circumstances  histo- 
logically were  such  that  the  uterine  muscle  under  intermittent 
contractions  during  pregnancy  must  have  altered  and  did  alter 
the  contour  of  the  uterus.  Both  of  these  patients  were  exam- 
ined by  several  physicians,  gynecologists,  and  obstetricians, 
who  had  made  a  diagnosis  of  fibroid  tumor,  and  there  were 
abnormal  masses  in  the  uterine  muscle,  but  they  were  not 
fibroid  tumors;  they  were  extraordinary  and  unusual  inter- 
mittent uterine  contractions  occasioned  by  fibrosis  uteri. 

Dr.  Edwin  B.  Cragin,  New  York  City. — I  would  like  to 
utter  a  word  of  caution  as  to  the  relative  safety  of  a  uterus  on 
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which  Cesarean  section  has  been  done,  especially  if  the  Cesa- 
rean section  was  done  for  obstruction.  As  speciaHsts  and  as 
members  of  a  special  society  we  can  all  of  us  appreciate  the  fact 
that  our  discussions  may  differ  a  little  from  what  they  would 
be  were  our  audience  limited  to  the  general  profession.  If  a 
uterus  has  been  properly  sutured  and  the  puerperium  has  been 
without  infection  w'e  believe  that  the  uterine  w-all  will  be  a 
relatively  sound  one,  and  if  the  Cesarean  section  was  done 
for  such  a  condition  as  placenta  pre\ia  or  eclampsia  without 
pelvic  obstruction  there  is  a  probability  that  the  next  deliver\' 
could  take  place  through  the  natural  passages  without  a  yield- 
ing of  the  uterine  scar.  On  the  other  hand,  if  we  are  talking 
to  general  practitioners  and  in  our  generalization  include  cases 
of  pelvic  obstruction  in  which  we  are  not  certain  that  the  puer- 
perium was  free  from  infection,  we  must  realize  that  to  let  one 
of  these  women  work  away  in  the  second  stage  in  a  subsequent 
labor  exposes  her  to  the  risk  of  a  uterine  rupture.  In  other 
words,  if  the  second  stage  is  short,  if  there  is  no  obstruction, 
and  if  the  former  puerperium  was  without  infection  the  chances 
are  that  the  woman  will  go  through  labor  without  much  danger. 
If,  however,  there  is  pehic  obstruction,  as  so  often  happens 
in  cases  indicating  Cesarean  section,  and  if  the  former  puer- 
perium was  followed  by  infection,  strong  contractions  of  the 
uterine  muscle,  especially  in  the  practice  of  the  man  who  does 
not  recognize  the  thinning  out  of  the  lower  uterine  section,  has 
associated  with  it  very  frequently  the  danger  of  a  rupture. 

Dr.  Ch.\rles  a.  L.  Reed,  Cincinnati,  Ohio. — There  is  one 
angle  of  this  subject  that  has  not  been  developed  by  Dr.  Williams 
which  is  of  practical  interest  to  us  at  this  moment,  and  that  is 
as  to  the  time  factor  involved  in  the  successful  cicatrization  of 
the  Cesareanized  uterus.  I  am  deeply  interested  in  this  for  the 
reason  that  I  had  one  of  those  unique  coincidences  that  some- 
times will  occur  in  practice.  I  have  only  recently  had  occasion 
to  do  myomectomy  on  2  cases.  In  both  the  resulting  injury 
to  the  uterus  was  practically  that  of  a  Cesarean  section.  In 
both  instances  I  operated  in  the  presence  of  an  early  pregnancy. 
In  neither  case  was  the  pregnancy  interrupted.  Cicatrization 
occurred  very  promptly. 

The  question  in  my  mind  ever  since  those  operations  were 
done  is  most  important.  Will  those  women  in  the  evolutionary 
changes  of  ad\'ancing  pregnancy  ha\e  uteri  that  are  safe  for 
Gyn  Soc  23 
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the  parturient  period.  The  problem  is  one  which  is  Hable  to 
occur  at  any  time  as  an  incident  of  gynecologic  practice,  and 
it  is  one  concerning  which  I  would  hke  to  hear  Dr.  Williams 
express  himself  when  the  time  arrives  for  him  to  close  the 
discussion. 

Dr.  John  O.  Polak,  Brooklyn,  New  York. — Dr.  Williams 
has  brought  out  some  points  in  his  paper  which  are  of  great 
interest  to  us  all.  One  point  which  impressed  me  in  his  paper 
was  the  fact  that  he  had  done  fifty  hysterectomies  following 
delivery  by  Cesarean  section.  This  is  absolutely  out  of  har- 
mony with  our  experience  as  to  the  necessary  frequency  of  this 
operation  following  Cesarean  section.  Even  admitting  that  in 
the  20  cases  showing  inflammatory  reaction  the  operation  was 
justified,  there  is  still  a  large  proportion  of  these  women  who  in 
our  opinion  have  had  their  uteri  removed  unnecessarily.  Our 
experience  with  Cesarean  section  has  been  considerable,  and 
likewise  the  experience  of  my  colleagues  in  Brooklyn,  where 
we  have  not  adopted  the  suggestion  of  Dr.  Williams  and  of 
Dr.  Davis  of  doing  hysterecton\y  in  every  suspected  or  infected 
case;  but  we  have  treated  these  infected  cases  by  a  transperi- 
toneal method;  and  where  we  knew  infection  to  have  existed 
from  the  history,  and  by  repeated  examinations  through  an 
uncleansed  vulva,  we  have  dealt  with  these  cases  by  a  modifi- 
cation of  the  suggestion  of  Sellheim.  All  of  us  know  that  the 
infection  comes,  as  the  doctor  has  shown  in  his  slides,  from  the 
infected  uterine  muscle,  extending  to  parametrium  and  the  peri- 
toneal cavity  through  the  uterine  wounds,  autopsies  have  shown 
this  not  from  the  spill  that  is  made  at  the  time  of  the  Cesarean 
section.  The  spread  of  the  infection  comes  several  days  after- 
ward through  the  wound  and  suture  line,  and  we  get  peritonitis. 
In  dealing  with  these  cases  we  have  done  something  that  has 
so  far  not  been  published  in  America,  and  that  is,  we  deal 
with  them  by  a  transperitoneal  section  by  suturing  the  parietal 
to  the  visceral  peritoneum  after  delivering  the  child  through 
this  extraperitoneal  route.  We  close  the  uterine  wound  with 
sutures,  then  pack  with  iodoform  gauze  down  to  and  about 
the  uterine  wound,  making  extraperitoneal  drainage  of  the  leak- 
age caused  by  the  breaking  down  of  the  wound  in  the  uterine 
wall.  In  dealing  with  14  consecutive  cases  that  were  infected 
and  had  been  in  labor  for  periods  of  over  forty  hours,  which 
had    examinations    without  preparation   of   the    vulvovaginal 
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orifice,  we  have  had  fourteen  recoveries  of  mothers  and  cliildren 
in  this  class;  consequently  I  am  skeptical  as  to  the  necessity  of 
being  so  radical  as  Dr.  Williams  has  been  in  the  series  of  cases 
he  has  reported. 

The  great  value  in  connection  with  these  cases  is  what  we  have 
learned  of  the  minute  pathology  from  the  slides  he  has  shown, 
yet  I  do  not  feel  he  has  been  fair  to  a  large  number  of  these 
women  in  doing  such  a  radical  procedure  as  he  has  done. 

Dr.  Herman  J.  Boldt,  New  York  City. — While  one  swallow 
does  not  make  a  summer,  I  have  had  one  opportunity  to  do  a 
myomectomy  during  pregnancy  in  a  woman  who  was  four 
months  pregnant  and  showed  symptoms  of  impending  abortion. 
I  enucleated  the  myoma  because  of  the  symptoms  that  were 
present.  The  woman  made  a  good  recovery  and  went  on  to 
term  without  any  trouble  whatsoever. 

Dr.  John  G.  Clark,  Philadelphia. — In  connection  with  the 
subject  discussed  by  Dr.  Williams  in  his  paper,  Dr.  Goodall, 
of  Montreal,  offered  a  rather  interesting  and  logical  explanation 
a  few  years  ago  for  the  so-called  myopathic  hemorrhages  occur- 
ring in  women  of  thirty-five  and  over.  Dr.  Goodall  believed 
that  the  subsequent  reconstitution  of  the  bloodvessels  in  the 
uterus  during  the  puerperium  was  due  to  the  threading  of  new 
vessels  into  the  old  and  the  absorption  of  the  old  vessels, 
appearing  as  an  outer  ring  or  casing.  In  cases  of  myopathic 
hemorrhage  he  belie\-es  there  is  an  inadequate  removal  of  these 
hyaline  rings,  and  in  the  majority  of  women  with  myopathic 
hemorrhages  at  forty  and  over  that,  although  we  would  find 
patency  of  these  vessels  up  to  the  time  of  the  menopause,  there 
is  a  failure  in  contractility  of  the  vascular  walls,  hence  a  more 
or  less  profuse  and  continuous  hemorrhage.  I  have  three  or 
four  specimens  showing  apparently  one  or  more  bloodvessels 
thus  nested  one  within  the  other.  I  have  never  seen  this  work 
confirmed,  and  I  should  like  to  hear  from  Dr.  Williams  in  clos- 
ing the  discussion  as  to  the  reconstruction  of  bloodvessels,  and 
whether  in  his  studies  of  departures  from  the  normal  he  has 
found  any  interpretation  to  give  us  along  this  line. 

Dr.  Hiram  N.  Vineberg,  New  York  City. — I  merely  wish 
to  draw  attention  to  one  point  brought  out  in  Dr.  Williams's 
paper,  and  it  is  one  which  I  have  fought  for  time  and  again — 
namely,  that  a  puerperal  uterus  that  is  highly  septicized  can- 
not be  removed  without  causing  more  severe  infection. 
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Dr.  Williams  has  had  20  cases  of  infection,  and  the  conditions 
at  the  time  of  his  operation  were  those  most  favorable  for  the 
spread  of  infection,  yet  they  were  all  removed  with  recovery, 
and  the  point  I  wish  to  emphasize  is  that  these  uteri  can  be 
removed  with  safety,  and  that  there  must  be  suitable  cases  of 
puerperal  infection  in  which  the  uteri  can  be  removed  and  the 
patient's  life  saved  thereby. 

Dr.  E.  Gustav  Zinke,  Cincinnati  (invited  to  take  part  in 
the  discussion). — This  is  an  unexpected  honor.  I  have  known 
of  Dr.  ^Yilliams  for  many  years,  but  have  never  had  the  pleasure 
of  seeing  him  until  this  meeting.  I  am  not  disappointed  in  his 
paper.  It  is  certainly  interesting,  profitable,  and  instructive, 
and  I  regret  only  that  the  time  allotted  is  too  short  to  discuss 
a  paper  of  such  value.  Therefore  I  shall  simply  relate  a  recent 
experience  with  a  patient  in  whom  I  performed  two  Cesarean 
sections  within  thirteen  months.  The  indications  for  the  first 
operation  were  elongated  cervix  and  placenta  previa  centralis. 
She  had  an  undisturbed  recovery.  The  indications  for  the 
second  operation  were  the  elongated  cervix  and  the  uncer- 
tainty of  the  uterine  scar.  \Yhen  I  was  requested  to  attend  her 
in  the  second  confinement  I  told  her  and  her  friends  I  would 
accept  the  case  proWded  she  would  permit  another  Cesarean 
section.  I  based  my  position  entirely  upon  the  fact  that  she 
had  an  elongated  cervix.  This  necessarily  meant  a  very  pro- 
longed first  and  probably  second  stage  of  labor.  Not  knowing 
the  character  of  the  uterine  scar  I  refused  to  assume  the  respon- 
sibility of  an  experimental  test  of  labor  per  vias  naturalcs.  She 
promptly  submitted  to  another  Cesarean  section.  The  opera- 
tion was  performed  at  the  end  of  term,  or  as  nearly  so  as  we 
were  able  to  determine  it  by  the  dates  on  hand,  and  after  the 
cervix  had  become  more  or  less  patulous.  To  my  surprise  it 
proved  to  be  another  case  of  placenta  previa  centralis.  The 
scar  of  the  first  hysterotomy  could  hardly  be  located.  The 
first  incision  was  made  transversely  near  the  fundus  and  the 
second  was  made  longitudinally.  In  both  operations  the  abdomi- 
nal incision  was  made  abo^■e  the  umbilicus.  She  recovered 
from  the  second  operation  without  an  untoward  symptom.  I 
believe  I  was  justified  in  performing  the  second  Cesarean  sec- 
tion in  this  case. 

Dr.  Williams's  statement  that  in  cases  of  uneventful  recovery 
after  Cesarean  section  we  have  a  right  to  assume  that  we  have 
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a  stable  uterine  scar  can  hardly  be  assailed;  and  yet  can  we 
always  be  sure  of  it?  We  are  taking  chances  if  we  depend  upon 
it.  I  am  apprehensive  that  subsequent  sad  experiences  will 
lead  us  to  believe  differently. 

Dr.  Edwin  B.  Ciugin,  New  York  City. — Bearing  on  the 
relation  of  Dr.  Reed's  case,  one  year  ago  a  case  was  brought 
into  the  Sloane  Hospital  moribund  from  hemorrhage.  In  a 
few  minutes  she  died.  Autopsy  showed  the  abdomen  full  of 
blood.  Rupture  of  the  uterus  had  taken  place,  and  yet  this 
woman  had  undergone  a  myomectomy  two  years  previously. 

Dr.  a.  J.  Carlson,  Chicago  (by  in\dtation). — I  was  im- 
pressed by  the  great  variation  in  the  spongy  portion  of  the 
decidua  described  by  Dr.  Williams.  Since  all  of  these  are  uteri 
from  Cesarean  section,  I  wonder  whether  they  permit  a  conclu- 
sion which  can  be  applied  to  perfectly  normal  uteri.  In  other 
words,  may  not  the  variation,  particularly  in  the  spongy  por- 
tion of  the  decidua,  be  a  variation  in  proportion  to  the  nearness 
of  term?  Of  course,  other  factors  come  in,  too,  in  regard  to 
the  contraction  force  and  degree  of  tonus  of  the  uterine  muscu- 
lature at  the  time  of  fixation  of  the  material. 

Dr.  William  E.  wStuddiford,  New  York  City. — I  have  had 
in  the  past  year  and  a  half  two  experiences  with  rupture  of  the 
Cesarean  scar,  the  last  one  occurring  about  ten  days  ago.  In 
both  of  these  cases  the  women  went  into  labor  prematurely. 
In  the  first  case  the  condition  was  not  recognized  and  the  pro- 
longed pains  led  the  attending  physician  to  attempt  further 
dilatation  of  the  cervix  by  the  use  of  a  bag,  with  the  result 
that  the  woman  became  infected,  and  at  the  time  of  operation 
the  fetus  and  membranes  were  within  the  abdomen.  The 
uterus  had  retracted,  the  woman  was  infected,  so  that  she  died 
within  twenty -four  hours  after  operation. 

The  second  case  was  one  I  saw  two  days  ago.  The  woman 
was  admitted  to  the  hospital  as  a  case  of  intestinal  obstruction, 
the  abdomen  markedly  distended,  and  the  woman  evidently 
being  in  severe  pain,  with  a  history  of  a  previous  Cesarean 
section  having  l)een  done  three  years  ago.  She  was  allowed  to 
wait  in  the  hospital  and  was  transferred  to  my  service  a  week 
or  ten  days  after  the  original  symptoms.  It  was  evident  then, 
and  the  diagnosis  was  made  later,  that  she  probably  had  had 
a  rupture  of  the  uterus,  and  at  the  time  she  came  in  my  service 
the  fetus  was  e\identl\-  dead.     A'-ravs  showed  the  fetus  well 
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up  in  the  abdomen,  and  on  section  it  was  possible  to  enucleate 
the  sac,  membranes,  placenta,  and  fetus  entirely,  and  the  uterus 
was  found  with  a  cavity  going  into  its  interior,  with  a  part  of 
the  placenta  attached  to  the  site  of  the  old  scar.  In  both  of 
these  cases  the  line  of  incision  in  the  Cesarean  operation  was 
not  in  the  median  line.  Both  of  them  were  made  at  about  the 
insertion  of  the  ligament  at  the  left  horn  of  the  uterus  over 
toward  the  median  line,  so  that  the  incision  was  oblique.  The 
question  has  occurred  to  me  whether  that  had  something  to  do 
with  rupture  of  the  scar  and  healing. 

The  other  question  that  has  come  up  in  connection  with  the 
detachment  of  the  placenta  is  whether  the  implantation  of  the 
placenta  of  an  imperfect  Cesarean  scar  may  very  readily  be 
the  cause  of  subsequent  rupture  as  the  pregnancy  progresses, 
especially  with  these  variations  in  the  amount  of  spongy  tissue, 
and  the  variations  of  the  implantation  of  the  placenta  to  the 
uterus,  and  whether  implantation  of  the  placenta  at  the  site  of 
the  scar  may  not  be  a  very  potent  cause  in  causing  subsequent 
rupture. 

Dr.  S.  M.  D.  Clark,  New  Orleans,  La. — May  I  ask  Dr. 
Williams  if  I  correctly  understood  him  to  advocate  doing  a 
Porro  operation  in  non-infected  cases  for  the  purpose  of  sterili- 
zation. It  would  seem  that  a  simpler  and  safer  step  would  be 
detachment  of  the  tubes  whereby  the  woman  would  remain  in 
possession  of  her  generative  apparatus. 

Dr.  George  Gellhorn,  St.  Louis,  Missouri. — It  is  obviously 
very  important  to  know  beforehand  which  Cesarean  scar  will 
hold  out  until  term  during  the  next  pregnancy  and  which  will 
not.  I  believe  that  it  is  possible  to  foretell  this  with  a  reason- 
able degree  of  certainty  by  carefully  watching  the  postoperative 
temperature.  If  a  few  days  after  the  section,  when  the  bowels 
have  moved  and  there  is  no  tangible  evidence  of  any,  however 
slight,  disturbance,  the  temperature  remains  a  trifle  above  the 
normal  for  ten  or  more  days,  it  indicates  to  my  mind  that  all 
is  not  well  with  the  uterine  incision.  There  is  no  fever;  the 
temperature  ranges  from  99°  to  100°  and  returns  to  the  normal 
in  about  two  weeks  after  the  operation.  A  few  years  ago  I 
observed  just  such  an  unaccountable  behavior  of  the  temper- 
ature for  about  two  weeks  in  a  patient  who  otherwise  did 
exceedingly  well  after  her  Cesarean  section.  Five  weeks  after 
the  operation  she  died  from  an  extraneous  cause,  and  at  autopsy 
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I  found  that  the  endometrial  half  of  the  uterine  muscle  had 
not  united.  The  picture  was  identical  with  that  shown  by 
Dr.  Williams.  The  uterine  muscle  was  rendered  so  thin  that, 
in  another  pregnancy,  it  surely  would  have  ruptured. 

I  believe  that  this  diagnostic  sign  is  of  practical  value,  and 
I  hope  that  some  of  you  may  feel  inclined  to  test  it  out  on 
a  material  larger  than  mine.  Forewarned  is  forearmed.  If  a 
patient  has  presented  the  sign  it  would  be  wise  to  repeat  her 
next  section  some  time  before  full  term.  It  may  be  possible 
to  prevent  a  partial  separation  of  the  uterine  incision  by  an 
improved  technic,  but  of  this  I  am  not  yet  prepared  to  make 
a  definite  report. 

Dr.  John  A.  McGlinn,  Philadelphia. — We  all  agree  that 
there  is  a  certain  amount  of  danger  following  Cesarean  section 
from  the  stand-point  of  the  rupture  of  the  uterine  scar  in  subse- 
quent pregnancy.  I  do  not  believe  the  dictum — "  Once  a  Cesa- 
rean section,  always  a  Cesarean  section,"  is  true  by  any  means, 
and  such  a  dictum  is  dangerous.  In  the  first  place  the  dictum 
is  untrue,  and  is  simply  a  catch  phrase  which  will  remain  in 
the  minds  of  many  people  who  are  not  able  to  discriminate. 
We  ought  to  attempt  to  eradicate  this  catch  phrase  from  our 
literature,  because  the  general  profession  and  even  the  public 
take  hold  of  this  catch  phrase  and  will  not  allow  cases  to  be 
Cesareanized  when  they  should  be. 

In  reference  to  extraperitoneal  Cesarean  section  versus  the 
Porro  operation  I  am  firmly  convinced  that  the  majority  of 
men,  as  their  experience  increases  and  they  study  their  cases 
carefully,  will  maintain  that  extraperitoneal  Cesarean  section 
is  an  operation  that  has  a  limited  field  in  the  case  of  infection 
of  the  uterus.  I  do  not  see  how  extraperitoneal  Cesarean  sec- 
tion is  going  to  help  cases  of  frank  infection  of  the  uterus.  In 
the  first  place  the  majority  of  cases  of  infection  following  labor 
do  not  die  of  peritonitis — they  die  of  general  absorption  either 
from  the  lymphatics  as  the  result  of  traumatism  or  infection 
from  appendicitis.  If  you  drain  these  cases,  as  Dr.  Polak  recom- 
mends, you  cannot  draw  down  the  uterus  after  doing  extraperi- 
toneal Cesarean  section  and  drain  the  uterine  wall  in  the  case 
of  infection  at  son^e  other  point  other  than  at  the  site  of  the 
incision.  The  best  you  can  do  with  extraperitoneal  Cesarean 
section  is  to  protect  the  peritoneal  cavity  at  the  time  you  do 
your  operation,  and  the  idea  that  the  infection  will  find  its 


360         UTERI  REMOVED  AT  CESAREAN  SECTION 

point  of  outlet  through  the  incision  or  from  the  peritoneal 
cavity,  I  believe,  is  absolutely  erroneous.  I  cannot  see  how  it 
can  possibly  occur  from  a  physical  basis,  and  the  case  of  frank 
infection  of  the  uterine  wall  will  get  better  sooner  by  the  extir- 
pation of  the  uterus  than  by  any  method  of  extraperitoneal 
drainage. 

Dr.  Franklin  S.  Newell,  Boston. — My  feeling  about  sub- 
sequent Cesarean  section  is  that  we  are  never  quite  sure  about 
the  uterine  scar.  I  have  removed  three  scars  at  operation  dur- 
ing the  past  winter.  In  two  of  them  the  patients  ran  a  febrile 
course  after  the  first  operation.  One  of  the  scars  was  less  than 
one-eighth  inch  thick,  and  was  further  weakened  by  a  large 
vessel  which  ran  through  the  middle  of  it,  and  I  feel  that  if  that 
patient  had  gone  into  labor  she  would  have  had  a  rupture  of 
the  scar. 

Statistics  show  that  2  per  cent,  of  the  patients  who  are  sub- 
jected to  labor  after  having  had  a  Cesarean  section  die  from 
rupture  of  the  uterus.  I  do  not  beheve  that  the  mortality 
following  Cesarean  section  before  labor  is  as  high  as  2  per  cent., 
and  therefore  it  is  not  justifiable  to  select  the  more  dangerous 
method  and  allow  a  patient  who  has  had  a  Cesarean  to  attempt 
labor.  In  selected  cases  labor  under  constant  supervision  may 
be  allowed,  but  I  believe  it  involves  greater  risk  for  both  patients 
than  does  a  repeated  Cesarean. 

Dr.  Williams  (closing  the  discussion). — I  am  very  much 
obliged  for  this  full  and  free  discussion,  and  I  am  afraid  that 
in  the  few  minutes  allotted  to  me  for  closing  I  cannot  answer  all 
of  the  points  brought  out. 

The  first  question  I  shall  take  up  is  Dr.  Polak's  criticism  of 
the  too  frequent  emplo.vment  of  the  Porro  operation  in  my 
hands.  I  admit  that  we  have  done  too  many,  but  you  must 
remember  that  this  series  of  49  cases  was  not  done  last  year  or 
the  year  before,  but  represents  work  done  during  the  course 
of  twenty  years.  It  was  my  experience  in  the  earlier  days  of 
my  career  that  the  convalescence  was  so  much  better  following 
supravaginal  amputation  of  the  uterus  than  after  conservation 
section  that  whenever  I  could  do  a  Porro  operation  with  a  rea- 
sonably good  conscience  I  did  it.  In  Baltimore  we  have  the 
question  of  the  ignorant  colored  woman,  and  whenever  we  got 
a  colored  woman  who  had  had  several  illegitimate  pregnancies 
requiring  Cesarean  section  I  took  the  uterus  out  for  the  good 


DISCUSSION  361 

of  the  community.  My  good  friend  Dr.  Greene  has  criticised 
me  for  removing  the  uterus  in  such  circumstances,  saying  that 
I  did  not  have  the  right  to  do  so,  but  I  repHed  that  I  did  not 
have  a  Puritan  conscience  and  would  probably  continue  to  do 
so.    That  will  account  for  some  of  the  operations. 

In  the  last  few  years  I  have  not  taken  out  a  uterus  for  the 
purpose  of  sterilizing  a  woman,  but  instead  I  have  severed  the 
tubes  and  buried  the  uterine  ends  between  the  folds  of  the 
broad  ligament. 

I  have  had  some  experience  with  extraperitoneal  section,  and 
I  think  a  great  deal  of  nonsense  has  been  talked  upon  the  sub- 
ject, especially  by  some  of  the  Germans.  I  can  see  a  very 
useful  purpose  occasionally  in  a  frank  extraperitoneal  operation 
in  which  the  lower  uterine  segment  is  opened  without  exposing 
the  peritoneal  cavity,  but  I  can  tell  you  at  the  same  time  that 
it  is  a  difficult  operation,  and  I  consider  the  field  for  it  is  very 
limited.  It  has  a  further  disadvantage — namely,  that  it  cannot 
be  repeated  on  the  same  woman,  because  the  bladder  and  peri- 
toneum cannot  again  be  peeled  off  from  the  uterus  on  account 
of  the  dense  adhesions  resulting  from  the  first  operation. 

Dr.  Polak's  method  of  keeping  open  the  fistula,  which  is  what 
I  understand  he  does,  is  a  proposition  which  theoretically  would 
seem  to  have  some  support.  Sellheim  advocates  it  vigorously, 
and  one  may  doubtless  save  an  occasional  woman  in  that  way 
who  would  die  after  an  ordinary  conservative  operation.  The 
question  arises  as  to  what  becomes  of  the  woman  later  or  to 
what  dangers  she  is  subjected  in  a  subsequent  labor. 

I  hold  that  we  should  take  out  the  uterus  in  a  frankly  infected 
case.  In  other  cases  in  the  series  the  uterus  was  amputated  on 
account  of  the  presence  of  fibroids  or  for  atresia  of  the  cervix. 

As  to  the  condition  of  fibrosis  uteri,  to  which  Dr.  Davis  has 
called  our  attention,  I  am  sorry  to  say  that  I  know  nothing 
about  it. 

In  reply  to  Dr.  Clark's  question  I  did  not  touch  upon  myop- 
athies at  this  time  because  it  would  lead  too  far  afield.  In  all 
of  the  uteri  from  women  who  had  undergone  pre\ious  sections 
we  observed  the  changes  in  the  vessels  suggestive  of  those 
described  by  Goodall.  I  think  Dr.  Goodall's  conclusion  was  a 
little  too  general,  but  I  do  not  care  to  express  a  definite  opinion 
until  after  further  study. 

Concerning  the  question  of  myomectomy,  I  suppose  that  in 
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a  very  considerable  number  of  cases  myomectomy  can  be  done 
during  pregnancy  and  the  uterus  be  restored  to  integrity  dur- 
ing the  course  of  gestation.  That  has  been  borne  out  in  my 
own  experience  and  the  women  have  had  no  further  trouble 
after  labor. 

I  should  like  to  take  issue  with  Dr.  Newell's  point  of  view 
that  the  safest  procedure  after  a  Cesarean  section  has  once 
been  done  is  to  do  another.  Rupture  of  the  uterus  is  not  neces- 
sarily extraordinarily  fatal,  and  in  the  hands  of  a  competent 
man  should  be  followed  by  good  results.  Last  year  I  saw  my 
first  case  of  rupture  following  Cesarean  section,  and  the  patient 
presented  a  very  interesting  history.  She  came  to  the  dispen- 
sary one  afternoon  complaining  of  pain  in  the  abdomen  and 
in  the  evening  had  uterine  bleeding.  The  next  morning  she 
walked  about  a  mile  to  the  hospital  and  was  admitted  with  a 
normal  pulse  and  temperature.  I  am  sorry  to  say  that  I  did 
not  recognize  the  condition  at  the  time,  but  I  will  not  go  into 
details.  Suffice  to  say  I  opened  her  abdomen  and  found  the 
child,  placenta,  and  membranes  loose  in  the  belly,  and  the 
tightly  contracted  ruptured  uterus  in  the  pelvic  cavity.  There 
was  no  hemorrhage.  The  patient  made  an  uninterrupted  recov- 
ery, the  pulse  at  no  time  either  before  or  after  the  operation 
exceeding  84. 

As  to  the  other  point  Dr.  Newell  made  with  reference  to  the 
uterine  wall  not  being  more  than  one-eighth  inch  thick  at  the 
site  of  the  previous  Cesarean  section,  that  does  not  prove  any- 
thing, because  in  the  first  full-term  pregnant  uterus  I  showed 
j^ou  a  large  part  of  the  uterine  wall  was  a  good  deal  less  than 
one-eighth  inch  thick,  and  in  my  experience  it  is  unusual  to 
see  a  normal  uterine  wall  at  term  which  is  more  than  5  or  6 
mm.  thick.  Consequently,  before  one  can  speak  of  a  thinned- 
out  uterine  wall  it  must  not  exceed  1  mm.  or  so  in  thickness, 
and  you  can  readily  see  how  that  may  yield  under  strain. 


THE  VALUE  OF  THE  AVOIDANCE  OF  SHOCK  AND 

TRAUMA  IN  THE  TREATMENT  OF 

ECLAMPSIA 


By  Edwin  B.  Cragin,  M.D. 
New  York 


One  of  the  questions  seeking  answer  at  the  present  time 
is,  Are  we  treating  eclampsia  with  better  results  today  than 
ten  years  ago?     If  so,  why? 

In  order  to  answer  this  question  for  himself  the  writer 
has  been  studying  his  records  at  the  Sloane  Hospital  for 
Women,  New  York,  where  in  35,774  deliveries  there  were  389 
cases  of  eclampsia.  In  this  connection  it  should  be  stated 
that  in  this  paper  and  in  the  records  of  the  Sloane  Hospital 
the  term  "eclampsia"  is  applied  only  to  cases  of  toxemia 
in  which  one  or  more  convulsions  have  occurred  either 
before,  during,  or  subsequent  to  labor. 

It  must  be  borne  in  mind  that  the  mortality  of  any  con- 
dition like  eclampsia  depends  very  largely  upon  the  type  of 
case  received  for  treatment.  Thus  a  hospital  service  which 
is  composed  chiefly  of  patients  who  have  been  followed  from 
early  pregnancy  in  an  antepartum  clinic  will  have  a  much 
lower  mortality  than  a  service  which  opens  its  doors  to  all 
complications  of  obstetrics  and  becomes  the  dumping-ground 
for  neglected  and  perhaps  moribund  cases.  For  this  reason 
the  comparison  of  different  series  of  cases  in  the  same  hospital 
service  is  often  of  more  value  than  the  comparison  of  a  series 
of  the  same  size  from  different  hospitals. 
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To  answer  the  question,  Are  the  results  in  the  treatment  of 
eclampsia  better  than  formerly?  the  writer  would  compare 
the  first  series  of  20,000  deliveries  at  the  Sloane  Hospital  in 
which  accurate  records  were  kept  with  the  last  series  of  15,774 
deliveries.  In  this  first  series  of  20,000  deliveries  there 
occurred  251  cases  of  eclampsia,  and  in  this  series  the  maternal 
mortality  was  71,  or  28.3  per  cent.  The  fetal  mortality 
including  stillbirths  and  those  dying  before  the  mothers  left 
the  hospital  was  151,  or  60.15  per  cent. 

In  the  last  series  of  15,774  deliveries  there  occurred  138 
cases  of  eclampsia  and  in  this  series  the  maternal  mortality 
was  20,  or  14.5  per  cent.  The  fetal  mortality,  including  still- 
births and  those  dying  before  the  mothers,  left  the  hospital 
was  62,  or  44.9  per  cent. 

In  comparing  the  methods  of  treatment  pursued  now  v.ith 
those  of  ten  years  ago,  certain  striking  differences  are  evident. 
One  of  the  first  changes  in  treatment  which  brought  about 
a  marked  drop  in  both  maternal  and  fetal  mortality  was  the 
substitution  of  ether  for  chloroform  in  the  treatment  of  all 
toxemic  patients.  Attention  was  called  to  the  importance  of 
this  change  in  a  paper  presented  to  the  American  Medical 
Association  by  the  T\Titer  in  conjunction  with  Dr.  Edward 
T.  Hull,  of  New  York,  in  June,  1910.  The  knowledge  that 
chloroform  produced  in  the  liver  changes  similar  to  those  of 
toxemia  made  the  further  use  of  chloroform  in  toxemia 
illogical  and  its  discontinuance  a  great  gain  in  the  treatment 
of  eclampsia. 

In  the  second  series  of  15,774  deliveries,  as  in  the  first 
series  of  20,000  deliveries,  the  occurrence  of  a  con\'ulsion  in 
the  course  of  a  toxemia  has  been  considered  an  indication 
that  the  pregnancy  should  not  be  allowed  long  to  continue, 
and  yet  in  the  second  series  as  compared  with  the  first  there 
has  been  a  great  difference  in  the  urgency  with  which  the 
interruption  of  the  pregnancy  was  considered  indicated. 
As  the  writer  studied  posteclamptic  cases  during  the  first 
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week  of  the  puerperium  he  became  impressed  with  the  fact 
that  the  patients  had  passed  through  a  severe  shock.  They 
were  anemic  and  showed  their  physical  depression  in  many 
ways.  The  fact  that  chloroform  had  duplicated  the  lesion 
in  the  liver  and  added  another  shock  easily  explained  the 
lower  mortality  following  the  discontinuance  of  chloroform. 

The  fact  that  interruption  of  the  pregnancy  was  good 
treatment  in  eclampsia  had  been  well  established  by  years 
of  experience,  but  how  about  the  method  and  speed  of  this 
interruption?  In  my  first  series  many  of  the  cases  were 
delivered  by  accouchement  force  soon  after  they  entered  the 
hospital,  and  as  I  look  back  upon  them  now  the  impression 
deepens  that  more  would  have  been  saved  if  the  indication 
to  empty  the  uterus  had  not  been  considered  so  urgent.  The 
cervix  was  often  long  and  rigid.  The  mechanical  dilation 
with  a  metal  dilator,  followed  by  stretching  with  the  fingers, 
followed  by  a  tear  of  the  cervix,  perhaps  quite  extensive, 
followed  by  a  forcible  extraction,  certainly  added  greatly 
to  the  shock  from  which  the  woman  was  already  suffering. 
In  the  second  series,  and  as  now  practised  at  the  Sloane 
Hospital,  the  occurrence  of  an  antepartum  convulsion  is  as 
formerly  considered  an  indication  that  the  pregnancy  should 
be  terminated,  but  terminated  in  a  way  which  will  give  the 
least  shock  and  trauma  to  the  patient.  Furthermore,  during 
all  efforts  at  terminating  the  pregnancy  the  toxemia  is 
treated  by  favoring  elimination  and  the  nervous  system  is 
quieted. 

Let  us  suppose  for  a  moment  that  a  patient  has  just  been 
brought  into  the  hospital  with  the  history  that  she  has  had 
two  or  three  convulsions.  She  has  a  high  blood-pressure,  a 
high  percentage  of  albuminuria,  is  semiconscious  and  restless. 
She  is  pregnant  anywhere  from  six  to  eight  months.  What 
is  the  best  treatment  as  shown  by  a  lessening  mortality  in 
recent  years?  Our  experience  and  results  at  the  Sloane  Hos- 
pital for  Women  would  seem  to  imlicate  that  the  object 
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desired  is  the  termination  of  the  pregnancy,  but  a  termina- 
tion Avith  the  least  shock  and  trauma  possible. 

The  general  plan  of  treatment  has  usually  comprised 
three  features: 

1.  The  cervix  has  been  softened  and  dilated  and  the  labor 
started  by  a  Voorhees  elastic  bag. 

2.  Elimination  has  been  favored  by  a  colon  irrigation  of 
nine  gallons  of  saline  or  soda  solution.  The  writer  has  been 
unable  to  determine  that  glucose  solution  had  any  advantage 
over  the  preceding.     Occasionally  a  hot  wet-pack  is  given. 

3.  The  nervous  system  has  been  quieted  by  the  adminis- 
tration of  chloral  per  rectum.  If  the  patient  has  been  very 
restless,  morphin  has  been  administered  hypodermically. 

The  above  may  be  taken  as  the  typical  routine  treatment, 
and  much  stress  is  laid  on  the  fact  that  the  toxemia  is  being 
treated  while  the  cervix  is  being  softened  and  dilated;  the 
former  to  have  the  patient  in  better  condition  to  stand  the 
shock  of  the  delivery  and  the  latter  to  lessen  the  shock  and 
trauma  at  the  time  of  the  delivery. 

Several  questions  present  themselves  regarding  the  method 
of  delivery: 

1.  What  is  the  field  of  vaginal  Cesarean  section  or  vaginal 
hysterotomy  in  the  delivery  of  an  eclamptic  patient? 

When  it  was  considered  imperative  in  the  interest  of  the 
eclamptic  mother  that  the  uterus  should  be  emptied  as  soon 
as  possible  after  the  occurrence  of  a  convulsion  it  was  thought 
that  vaginal  hysterotomy  would  prove  to  be  just  the  pro- 
cedure desired.  The  consultant  called  out  of  town  to  a  case 
of  eclampsia  could,  at  a  single  sitting,  whatever  the  condi- 
tion of  the  cervix,  empty  the  uterus,  give  directions  as  to  the 
future  care  of  the  toxemic  patient  and  the  baby,  and  return  to 
the  city.  The  expectations  from  vaginal  hysterotomy  in  the 
delivery  of  eclamptics  have  not  been  realized.  The  opera- 
tion in  many  cases  has  been  found  difficult.  The  cervix  did 
not  come  down  easily.    It  was  difficult  under  sight  to  cut 


EDWIN  B.  CRAGIN  367 

high  enough  to  give  sufficient  room  for  the  <leU\er\-,  and 
as  a  result  the  incision  ^vas  extended  by  tearing  during  the 
dehvery.  This  added  to  the  shock  from  which  the  woman 
was  already  suffering  and  increased  the  mortality.  For 
several  years  the  writer  has  abandoned  vaginal  hysterotomy 
as  a  method  of  delivery  in  eclamptic  women  save  perhaps 
those  in  the  early  months  of  pregnancy  where  fetal  life  was 
disregarded. 

2.  What  is  the  field  of  abdominal  Cesarean  section  in  the 
treatment  of  eclampsia? 

With  the  present  popularity  of  abdominal  Cesarean  section 
it  is  natural  that  its  use  should  be  extended  to  eclampsia.  It 
is  an  easy  operation.  It  is  surrounded  by  more  or  less 
glamor  in  the  eyes  of  the  laity.  If  the  membranes  are  unrup- 
tured and  vaginal  examinations  have  been  few  and  clean  the 
mortality  of  the  operation  itself  is  very  low — less  than  3 
per  cent,  in  skilled  hands.  The  operation  is  unfortunately 
becoming  too  popular  in  the  treatment  of  eclampsia  and  it  is 
time  to  draw  attention  to  its  disadvantages  and  to  outline 
its  indications. 

The  disadvantages  of  a  Cesarean  section  in  eclampsia. 
In  eclampsia  many  of  the  babies  are  premature,  are  toxic, 
and  survive  delivery  but  a  short  time.  Our  present  fetal 
mortality  at  the  Sloane  Hospital  for  Women,  including 
not  only  stillbirths  but  those  dying  before  the  mothers  leave 
the  hospital,  is  49.9  per  cent.  Undoubtedly  this  mortality 
would  have  been  lowered  some  if  all  these  women  had  been 
subjected  to  Cesarean  section,  for  no  method  of  delivery 
gives  the  baby  so  good  a  chance;  but  the  question  is  the 
wisdom  of  the  procedure.  To  subject  the  woman  to  a 
Cesarean  section  with  the  probability  that  only  about  half 
of  the  babies  will  be  alive  at  the  end  of  the  puerperium  is 
discouraging  work.  Furthermore,  during  the  procedures 
most  indicated  in  the  treatment  of  the  toxemia  after  delivery, 
i.  e.,  the  colon  irrigations,  the  hot-packs,  etc.,  it  is  difficult  to 
keep  the  abdominal  dressing  dry  and  clean. 
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Again,  it  must  be  admitted  tliat  although  the  shock  in  the 
Cesarean  section  is  usually  not  great  it  cannot  be  entirely 
avoided  and  may  turn  the  tide  against  the  woman,  who  has 
already  been  shocked  by  several  con\ailsions. 

Finally,  it  must  always  be  borne  in  mind  that  a  Cesarean 
section  leaves  a  uterus  with  a  cicatrix  which  may  yield  in  a 
subsequent  labor  if  this  is  at  all  difficult. 

On  the  other  hand  there  is  a  small  group  of  cases  in  which  a 
Cesarean  section  is  the  method  of  choice  in  the  delivery  of  an 
eclamptic,  and  this  group  may  be  outlined  as  follows:  A 
patient  near  term  with  a  viable  child  and  with  a  long,  rigid 
cervix,  especially  a  primigravida.  In  such  a  case  it  is  often 
difficult  to  introduce  a  bag,  and  after  its  introduction  the 
uterus  may  be  slow  in  dilating.  Here  the  trauma  of  the 
dilatation,  coupled  with  the  shock  of  the  long,  tedious  labor, 
together  with  the  risk  of  infection  to  which  eclamptic  patients 
are  especially  liable,  may  all  be  greater  than  in  a  Cesarean 
section  performed  promptly  before  vaginal  manipulation. 
It  is  this  group  of  cases  to  which  the  writer  would  limit  the 
use  of  Cesarean  section  in  the  delivery  of  eclamptics. 

There  is  one  procedure  much  employed  in  the  treatment  of 
eclampsia  with  which  the  writer's  experience  would  seem  at 
variance,  i.  e.,  venesection.  After  numerous  trials  of  it  in 
his  first  series  he  has  abandoned  it  entirely  in  his  second. 
Eclamptic  patients  as  stated  earlier  in  the  paper  have  subse- 
quent to  the  convulsions  so  resembled  patients  in  shock  that 
venesection  appeared  illogical  as  lessening  the  resistance  so 
much  needed.  They  seemed  to  need  all  the  blood  they  had 
and  more  too,  and  this  led  to  the  abandonment  of  the  pro- 
cedure with  results  which  seem  to  have  justified  this  action. 
In  the  cases  where  formerly  venesection  was  considered 
indicated  with  a  rapid,  high-tension  pulse,  veratrum  viride 
has  been  used  with  good  effect. 

In  conclusion  the  writer's  experience  leads  him  to  treat 
antepartum  and  intrapartum  eclampsia  bj'  delivery  of  the 
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patient  with  the  least  shock  and  trauma  possible,  treating 
the  toxemia  at  the  same  time.  The  treatment  of  postpartum 
eclampsia  is  chiefly  that  of  the  toxemia  from  which  the 
patient  is  suffering. 
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Dr.  J.  Whitridge  Williams,  Baltimore. — The  question  of 
the  treatment  of  eclampsia  is  one  concerning  which  the  last 
word  has  not  been  said.  All  of  us  who  have  had  to  face  the 
problem  have  gone  through  revolutions  similar  to  those  of  Dr. 
Cragin  and  have  been  highly  disappointed  with  our  results. 
I  agree  with  everything  which  Dr.  Cragin  says  about  sparing 
the  patient  to  the  greatest  possible  extent  from  shock  at  the 
time  of  delivery.  Unlike  Dr.  Cragin,  I  have  in  the  last  few 
years  resorted  to  bleeding,  which  has  been  followed  by  so  satis- 
factory results  in  a  considerable  number  of  cases  that  it  has 
almost  become  a  routine  in  my  service  to  bleed  every  woman 
with  antepartum  eclampsia,  and  when  we  bleed  to  take  away 
750  or  800  c.c.  In  a  small  proportion  of  such  cases  that  is  the 
end  of  the  matter — the  patient  has  no  more  convulsions;  the 
blood-pressure  and  albuminuria  fall,  and  the  nitrogenous  con- 
stituents of  the  urine  increase  in  amount  just  as  though  the 
uterus  had  been  emptied.  Such  women  occasionally  go  on  for 
weeks  without  further  trouble  and  have  a  baby  normally  at 
term.  It  must  be  admitted  that  this  is  an  exceptional  occur- 
rence, but  it  has  occurred  sufficiently  freciuently  in  my  hands 
to  make  me  feel  that  venesection  is  an  extremely  useful  measure. 
Accordingly,  the  fii*st  thing  we  do  is  to  bleed  the  woman  and 
then  treat  her  toxemia  very  much  as  Dr.  Cragin  has  indicated; 
but  if  improvement  does  not  occur  within  a  reasonable  time 
we  deliver  her  in  the  most  conservative  manner. 

Last  fall  I  read  a  paper  before  the  Congress  of  Clinical  Sur- 
geons on  "The  Abuse  of  Cesarean  Section,"  when  I  took  the 
view  that  beyond  doubt  only  a  small  proportion  of  cases  of 
eclampsia  require  Cesarean  section.  I  am  not  quite  so  pessi- 
mistic about  vaginal  hysterotomy  as  Dr.  Cragin,  but  I  find  in 
primiparous  women  that  it  is  a  highly  difficult  operation,  and 
Gyn  f^oc  24 
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so  should  be  resorted  to  in  multiparous  women  with  patulous 
vaginae. 

During  the  last  few  weeks  I  have  read  reports  of  cases  from 
the  New  York  Lying-in  Hospital  where  remarkable  results  fol- 
lowed the  use  of  a  modified  Stroganoff  treatment  without  any 
attempt  at  delivery.  The  conundrum  is  whether  they  are  right 
or  we  are  wrong,  and  it  is  a  conundrum  we  shall  have  to  solve 
by  our  own  experience.  Some  years  ago,  after  Dr.  Cragin  had 
published  his  results  with  veratrum  viride,  I  tried  the  same 
treatment  on  every  other  patient,  treating  the  alternate  patient 
as  before,  and  found  that  my  results  were  worse  instead  of 
better.  Now,  I  am  going  to  test  the  modified  Stroganoff  treat- 
ment in  the  same  way  and  learn  what  it  does.  Whether  I 
shall  still  be  pessimistic  or  not  remains  for  the  future  to  say. 

Dr.  Reuben  Peterson,  Ann  Arbor,  Michigan. — Many  ye^rs 
ago  I  was  impressed  with  what  Dr.  Cragin  has  brought  out  in 
his  paper,  the  injurious  effect  of  trauma  upon  the  eclamptic. 
Many  times  it  seemed  to  me  the  delivery  of  the  eclamptic  by 
such  methods  as  manual  dilatation  took  away  the  only  chance 
she  had.  Long  ago  I  gave  up  the  use  of  chloroform  in  eclampsia 
because  of  its  injurious  effects  in  this  complication  of  preg- 
nancy. However,  I  have  always  believed,  and  still  hold  to  the 
opinion,  that  the  sooner  the  pregnant  woman  with  eclampsia  is 
delivered  the  better  are  her  chances  for  recovery.  But  she 
must  be  delivered  by  the  method  giving  rise  to  the  least  trauma, 
resulting  shock  and  lowering  of  the  vitality. 

For  this  reason  Cesarean  section,  both  vaginal  and  abdominal, 
has  a  distinct  place  in  the  treatment  of  eclampsia.  This  does 
not  mean,  as  I  have  been  careful  to  point  out  in  certain  papers 
upon  the  subject,  that  every  pregnant  woman  with  eclampsia 
is  to  be  delivered  by  Cesarean  section  any  more  than  because 
the  forceps  are  indicated  in  certain  cases  of  dystocia  they  should 
be  used  in  every  case  of  labor.  It  is  not  surprising  in  these 
days  when  abdominal  Cesarean  section  can  be  so  safely  and 
easily  performed  that  it  should  be  employed  when  not  indicated 
in  eclampsia  as  well  as  in  other  conditions.  But  because  the 
operation  has  fjeen  abused  is  no  reason  for  condemning  it  in 
toto  when  it  can  accomplish  so  much  under  the  proper  indications. 

In  eclampsia,  vaginal,  and  especially  abdominal.  Cesarean 
section  is  contra-indicated  when  the  woman  is  septic  or  liable 
to  develop  sepsis  from  repeated  vaginal  examinations  or  manip- 
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ulations  from  below.  This  contra-indication  excludes  Cesarean 
section  as  the  treatment  of  eclampsia  in  many  cases  admitted 
to  maternity  hospitals. 

As  I  think  I  have  conclusively  shown  the  earlier  the  eclamp- 
tic woman  is  delivered  by  Cesarean  section  the  better  will  be 
the  results  for  both  mother  and  child.  The  great  trouble  is 
delay,  when  no  good  results  can  be  expected  from  forced  delivery 
by  any  method.  The  poor  results  should  not  be  ascribed  to 
Cesarean  section  but  to  the  error  in  judgment  in  not  emptying 
the  uterus  sooner. 

Vaginal  Cesarean  section  is  not  an  easy  operation  at  term 
with  a  fairly  large  child.  However,  up  to  the  beginning  or 
middlie  of  the  eighth  month  it  is  an  operation  easily  performed 
by  an  operator  familiar  with  vaginal  \vork. 

I  have  tried  veratrum  viride  and  bleeding  for  eclampsia. 
I  have  never  seen  any  good  results  from  veratrum  viride,  and 
believe  it  distinctly  contra-indicated  in  many  cases  on  account 
of  its  tendency  to  depress  the  patient.  It  has  seemed  to  me 
that  good  results  have  followed  bleeding.  Possibly  the  good 
results  in  eclampsia  following  both  natural  and  forcible  delivery 
may  be  partially  explained  by  the  loss  of  blood. 

It  goes  without  saying  that  all  methods  of  treatment  of 
eclampsia  should  be  augmented  by  vigorous  elimination.  In 
fact,  in  one  way  we  may  consider  delivery  as  one  method  of 
elimination.  But  above  everything  else  we  must  bear  in  mind 
that  delay  in  delivery  after  the  onset  of  the  eclamptic  con\Til- 
sions  is  dangerous  and  should  be  avoided. 

Dr.  Brooke  M.  Anspach,  Philadelphia. — I  would  like  to  ask 
Dr.  Cragin  and  Dr.  Williams  in  how  many  cases  of  eclampsia 
they  find  acetone  and  diacetic  acid  in  the  urine,  and  how  they 
meet  the  condition  of  acidosis? 

The  reason  for  this  question  is  that  during  the  last  year  I 
had  a  woman  to  treat  who  developed  a  very  serious  toxemia 
more  than  two  weeks  after  delivery.  She  had  had  tliree  severe 
convulsions  and  was  apparently  fatally  stricken,  but  she  showed 
renuirkable  improvement  after  the  intravenous  injection  of  1 
pint  of  2  per  cent,  solution  of  sodium  bicarbonate;  another 
injection  was  given  the  next  day.  There  were  no  convulsions 
after  the  first  intravenous,  and  the  patient  recovered. 

A  short  time  ago  I  saw  another  patient  who  was  about  six 
weeks  pregnant;  she  had  a  very  nuirked  toxemia — uncontrollable 
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nausea,  and  vomiting,  fever,  emaciation,  and  acetonuria  with 
diacetic  acid.  In  this  case  Hkewise  an  intravenous  injection  of 
sodium  bicarbonate  was  the  beginning  of  relief. 

Dr.  Edward  P.  Davis,  Philadelphia. — When  we  know  the 
pathology  of  eclampsia  we  may  know  better  how  to  treat  it. 
The  keynote,  of  course,  is  the  question  of  toxemia,  but  it  by 
no  means  follows  that  women  in  eclampsia  deliver  themselves 
or  must  be  delivered,  and  I  would  not  deliver  a  woman  in 
eclampsia  and  toxemia  unless  she  showed  signs  of  going  into 
labor,  then  I  would  assist  her  with  the  least  possible  traumatism. 
My  objection  to  the  bag  is  the  fact  that  its  long-continued 
pressure  sometimes  exhausts  these  patients  and  leads  to  the 
development  of  convulsions.  But  abdominal  Cesarean  section 
is  rarely  indicated,  and  vaginal  Cesarean  section  still  more 
rarely  indicated. 

In  the  use  of  an  anesthetic,  oxygen  may  invariably  be 
employed  with  the  greatest  possible  benefit.  Ether  and  oxygen 
are  far  more  efficacious  in  eclampsia  and  far  less  harmful  than 
ether  alone.  The  fetal  mortality  should  be  absolutely  disre- 
garded. It  is  not  right  to  let  a  single  chance  go  against  the 
mother  for  a  possible  toxemic  fetus,  as  the  fetus  so  often  dies 
afterward. 

I  have  come  to  have  a  high  regard  for  venesection  if  it  is 
followed  by  the  use  of  salt  solution  or  sodium  bicarbonate  in 
the  vein.  As  to  acidosis,  since  I  have  bled  and  used  salines  the 
cases  of  acidosis  have  not  been  so  frequent;  the  end-results  have 
been  better,  so  that  the  treatment  of  toxemia,  in  mj^  opinion, 
without  eclampsia  or  with  eclampsia,  consists,  .so  far  as  I 
know,  in  the  vigorous  treatment  of  the  toxemic  process,  avoid- 
ing all  depressing  agencies,  whether  veratrum  viride,  choloro- 
form,  or  hot  packs.  If  a  woman  shows  a  tendency  to  deliver 
herself,  assist  her  with  the  least  possible  interference.  If  she 
does  not,  continue  the  treatment  of  the  toxemia.  Women  who 
pass  through  toxemia,  either  fulminant  or  with  eclampsia,  are 
exposed  to  certain  dangers  afterward.  These  dangers  are  those 
of  multiple  thrombosis  and  embolism,  first  manifesting  them- 
selves in  the  brain  and  secondly  in  the  lung,  and  for  this  condi- 
tion the  use  of  sterile  horse  serum  is  distinctly  of  advantage, 
reinforcing,  as  it  does,  the  resisting  power  of  the  woman's  serum 
and  tending  to  tide  over  this  dangerous  condition.  In  the 
pernicious  nausea  of  pregnancy  the  use  of  serum  in  my  hands 
has  been  exceedingly  advantageous. 
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Dr.  Harold  Bailey,  New  York  City. — In  my  opinion 
eclamptics  are  particularly  prone  to  develop  shock.  Accouche- 
ment force  is  a  procedure  that  has  been  discontinued  on  the 
Bellevue  Hospital  Service.  In  1910,  when  we  took  systolic 
blood-pressure  readings,  several  eclamptics  were  delivered,  and 
in  instances  we  found  there  was  a  drop  of  100  mm.  of  mercury. 
We  then  made  blood-pressure  readings  following  the  use  of 
veratrum  viride,  and  in  one  instance  in  which  the  drug  was 
pushed  we  found  a  drop  of  140  mm.  of  mercury,  with  the 
woman  in  profound  shock.  Since  that  time  we  have  not,  pre- 
vious to  delivery,  used  veratrum  viride.  From  our  stand-point 
we  believe  that  the  medullary  centers  are  depressed  in  this 
condition. 

As  regards  vaginal  and  abdominal  Cesarean  section  my  views 
are  in  accord  with  those  of  Dr.  Cragin. 

Dr.  Hiram  N.  Vineberg,  New  York  City. — I  merely  rise 
to  ask  a  question  which  I  have  asked  before,  but  which  has 
never  yet  been  answered  satisfactorily. 

In  those  cases  in  which  the  toxemia  of  pregnancy  is  attended 
with  marked  involvement  of  the  kidneys,  with  albuminuria 
and  casts,  if  they  are  carried  along  for  two  or  three  months, 
what  are  the  prospects  of  these  women  having  chronic  nephritis 
afterward? 

Dr.  E.  Gustav  Zinke,  Cincinnati,  Ohio  (by  invitation). — 
I  wish  to  say  that  I  agree  with  Dr.  Davis,  but  I  am  not  quite 
in  harmony  with  Dr.  Cragin.  I  am  pleased  to  see  that  my 
friend  Dr.  Peterson  has  somewhat  receded  from  the  position 
he  occupied  a  few  years  ago. 

We  must  not  forget  that  puerperal  convulsions  vary  in  inten- 
sity and  duration  and  that  the  principal  cure  for  puerperal 
convulsions  lies  in  prophylaxis  during  the  pregnant  state.  Some 
eclamptic  cases  will  prove  fatal  in  spite  of  the  best  treatment; 
some  recover  no  matter  how  little  or  how  much  may  he  done 
for  the  unfortunate  victim. 

I  have  had  all  sorts  of  experiences  with  puerperal  eclampsia. 
When  I  was  a  mere  tyro  in  the  practice  of  obstetrics,  and  had 
not  seen  more  than  five  or  six  cases  of  labor,  I  encountered  my 
first  case  of  puerperal  convulsions.  The  case  was  in  the  hands 
of  a  midwife.  She  called  on  me  to  assist  her.  When  I  arrived 
upon  the  scene  the  j^atient  was  lying  in  bed  smiling  and  per- 
fectly comfortable.  I  refused  to  believe  she  had  had  three  con- 
vulsions until  I  witnessed  another  attack.    Not  having  had  anv 
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experience  with  this  disease,  I  called  in  my  neighbor,  a  graduate 
from  abroad,  who  had  been  an  interne  in  one  of  the  most  famous 
hospitals  in  Europe.  \Mien  he  arrived  he  refused  to  believe  me, 
because  the  patient  was  again  lying  in  bed  smiling  and  happy. 
So  my  friend  waited  until  she  was  seized  again.  This  patient 
was  as  pleasant  and  comfortable  after  five  convulsions  as  though 
she  had  not  had  any.  The  os  was  dilated  about  the  size  of  a 
silver  dollar.  I  had  never  used  forceps  before.  My  friend  said 
I  must  learn  how  to  use  them,  and  he  then  administered 
chloroform.  I  applied  the  forceps  and  delivered  a  vigorous  boy. 
There  were  no  more  convulsions  after  that.  Twenty-one  years 
later  the  patient  and  this  boy  visited  me  at  my  office. 

The  last  case  occurred  only  two  weeks  ago.  I  saw  this  woman 
in  consultation  five  weeks  ago  prior  to  that  time.  It  was  a 
pronounced  case  of  albuminuria.  She  was  edematous  up  to 
the  shoulders;  the  urine  was  loaded  with  albumin.  The  dura- 
tion of  pregnancy  was  eight  months.  The  patient  was  treated 
with  gentle  saline  catharsis,  a  hot  bath  daily,  and  placed  upon 
an  absolute  milk  diet.  Premature  labor,  which  was  anticipated, 
took  place  two  weeks  later,  and  a  healthy  living  cliild  w^as  born. 
The  mother's  condition  improved.  The  albumin  in  the  urine 
slowly  diminished.  The  milk  diet  was  faithfully  kept  up.  Her 
pulse  was  never  very  high,  but  was  of  good  quality.  Ten  days 
after  labor  she  had  her  first  convulsion,  which  left  her  paralyzed 
on  the  left  side.  In  spite  of  all  we  did  she  had  three  other  con- 
vulsions, and  died,  notwithstanding  all  our  efforts  to  save  her. 
I  think  the  discussion  of  the  causes  and  treatment  of  puerperal 
eclampsia  will  continue  in  the  future  as  in  the  past. 

Dr.  Cragin  (closing  the  discussion). — I  am  extremely  obliged 
for  the  free  discussion  of  this  subject.  If  our  experiences  were 
all  alike  there  would  not  be  any  advantage  in  coming  here 
and  comparing  them. 

In  regard  to  the  experience  of  Dr.  Williams  and  Dr.  Davis 
relative  to  venesection,  in  my  first  series  of  cases  I  felt  as  they 
do,  and  I  tried  honestly  to  take  a  series  of  cases,  to  bleed  each 
one,  using  salt  solution  following,  and  I  had  most  unfortunate 
results.  I  dropped  that  method.  Then  I  had  better  results. 
I  am  free  to  confess  that  the  series  may  have  been  different; 
they  seemed  alike  as  near  as  we  could  estimate,  and  yet  my 
experience  was  not  favorable  with  venesection,  although  Dr. 
Williams's  experience  has  been  favorable. 
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In  regard  to  the  use  of  veratrum  viride  I  do  not  claim  great 
benefit  from  it ;  its  use  in  our  hands  may  have  been  exceptional, 
and  yet  in  these  exceptional  cases,  with  high  tension  pulse  and 
rapid  pulse,  where  in  our  first  20,000  deliveries  we  used  vene- 
section, I  believe  I  have  used  veratrum  viride  in  our  second 
series  with  apparent  success.  We  are  feeling  for  the  light,  and  I 
believe  we  are  getting  nearer  to  it. 

In  regard  to  diacetic  acid  and  acetone  in  these  cases  of  eclamp- 
sia I  cannot  give  the  exact  figures,  as  I  have  not  looked  over  my 
series  with  that  in  view,  but  we  recognize  two  types  of  cases, 
one  where  the  liver  is  mostly  involved,  the  other  where  the 
kidney  is  more  involved,  and  in  the  case  where  the  liver  is  the 
organ  more  involved  we  are  more  apt  to  get  acetone  and  diacetic 
acid,  and  there  soda,  as  the  doctor  has  suggested,  has  proved 
valuable  in  our  hands  as  it  has  in  his. 

In  regard  to  Dr.  Vineberg's  question,  which  I  believe  is  an 
important  one,  he  wants  to  know  what  is  the  danger  in  those 
cases  that  have  eclampsia,  especially  those  which  I  have  called 
the  kidney  type,  of  going  on  and  having  a  chronic  nephritis? 
Personally,  I  believe  it  is  very  great,  and  that  is  the  reason  I 
am  not  willing  to  let  these  cases  with  increasing  kidney  condi- 
tions, with  increasing  urinary  changes,  go  on  under  palliative 
treatment  and  wait  for  labor.  I  believe  that  just  as  soon  as 
one  can  start  eliminative  methods  and  get  the  woman  delivered 
without  much  shock  or  trauma  the  better  for  the  kidneys, 
because  I  have  seen  in  my  experience  a  number  of  women  who 
have  gone  on  with  a  kidney  never  quite  normal,  and  if  that 
woman  gets  pregnant  she  is  very  likely  to  have  a  more  severe 
type  of  kidney  lesion  and  more  eclampsia  in  her  subsequent 
labor  than  in  the  past. 

I  agree  very  largely  with  what  my  friend  Dr.  Davis  said, 
and  yet  I  do  not  feel  quite  like  disregarding  fetal  life  after  seven 
and  a  half  months  of  pregnancy.  1  feel  as  though  it  deserves 
a  little  consideration,  and  therefore  I  think  that  we  have  to 
treat  the  woman  first,  but  also  consider  a  little  as  to  how  we 
can  give  that  baby  a  better  chance. 

My  great  object  in  presenting  this  paper  was  (1)  rather  to 
limit  the  furore  for  Cesarean  section  in  cases  of  eclampsia.  It 
seemed  to  me  that  the  profession  was  going  too  far  and  was 
making  too  popular  a  use  of  the  operation  of  Cesarean  section 
in  the  treatment  of  eclampsia,  and  (2)  to  draw  attention  to  the 
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importance  of  avoiding  shock  and  trauma  in  these  cases  of 
eclampsia. 

Dr.  Zinke  struck  an  important  note,  and  that  is  the  xsdue  of 
prophylaxis,  and  it  is  along  that  line  our  maternity  hospitals 
are  making  advances  and  most  important  advances.  It  is  the 
antepartum  clinics  and  social-service  work  following  these  cases 
from  the  start  in  pregnancy,  bringing  them  for  treatment  just 
as  soon  as  they  begin  to  show  evidence  of  anything  that  is 
toxemic,  that  is  going  to  save  our  eclamptics  and  save  the  lives 
of  these  mothers  and  their  children. 


RADIUM  IN  THE  TREATMENT  OF  CERTAIN 

TYPES  OF  UTERINE  HEIMORRHAGE 

AND  UTERINE  FIBROIDS 

By  C.  Jeff.  Miller,  M.D. 
New  Orleans 


Interest  in  radium  as  a  therapeutic  agent  has  been  cen- 
tered chiefly  in  its  promising  possibiHties  as  a  cure  for  cancer. 

The  original  claim  as  to  its  wonderful  properties  has  been 
modified  by  extended  observation,  but  it  still  offers  the 
most  hopeful  outlook  as  a  palliative  and,  occasionally,  the 
curative  treatment  of  inoperable  cancer. 

Its  absolutely  original  properties  have  hampered  clinicians 
in  their  effort  to  estimate  its  just  merits  as  a  remedial  agent, 
but  extended  use  of  it  in  various  pathological  conditions  has 
developed  the  fact  that  it  possesses  other  properties  equally 
as  striking  as  its  ability  to  destro}"  cancer  cells.  The  prompt- 
ness with  which  certain  tj^ies  of  persistent  uterine  bleeding 
respond  to  radium  exposures,  places  it  in  the  same  category 
of  specifics  with  quinin  and  the  serum  for  diphtheria. 

The  term  uterine  hemorrhage,  as  employed  here,  is  limited 
to  bleeding  due  to  metropathies,  disturbed  ovarian  function, 
chronic  endometritis,  metritis,  and  fibroids  of  the  uterus. 

Bleeding  associated  with  syphilis,  chronic  liver  and  heart, 
lung  and  kidney  affections,  as  well  as  the  ordinary  complica- 
tions of  pregnancy,  are  naturally  eliminated,  and  is  mentioned 
only  to  emphasize  the  point  that  uterine  bleeding  is  only  a 
symptom  and  demands  careful  ditierentiation  and  accurate 
diagnosis  in  its  management. 
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Every  gynecologist  is  impressed  with  the  large  number  of 
cases  of  persistent  bleeding  that  eventually  require  hysterec- 
tomy. If  he  is  conscientious,  he  can  but  regret  keenly  the 
necessity  of  performing  a  serious  mutilating  operation, 
especially  when  the  pathologist  reports  little,  if  any,  patho- 
logical changes  in  the  uterus. 

Radium  has  proved  to  be  the  long-sought  specific  in  these 
cases,  because  of  the  simplicity  of  application,  the  short 
amount  of  time  required  to  effect  a  cure,  and  the  uniformly 
satisfactory  results  obtained. 

It  has  been  known  since  1904  that  roentgen-ray  exposures 
would  control  bleeding  associated  with  fibroids  of  the  uterus. 
It  was  subsequently  shown  that  this  effect  was  due  to  marked 
structural  changes  produced  in  the  primordial  cells  of  the 
ovary,  and  since  the  degree  of  ovarian  stimulation  governs 
menstruation,  the  depression  of  this  function  leads  to  a 
decrease  of  blood  supply  and  ultimate  shrinkage  of  the  fibroid. 

While  the  structural  changes  produced  in  the  ovary  by 
radium  exposures  are  identical  with  those  induced  by  the 
a:-rays,  the  control  of  bleeding  is  most  probably  accomplished 
in  a  different  manner. 

Wickman's  early  investigations  showed  that  the  most 
constant  effect  produced  by  radium  was  the  marked  change 
in  the  intima  of  the  bloodvessels  which  eventually  resulted 
in  endarteritis  and  blocking  of  the  vessel  lumen.  Wickham's 
results  with  radium  in  the  treatment  of  vascular  nevi 
prompted  Abbe  to  use  it  in  a  case  of  bleeding  associated  with 
a  large  fibroid  that  presented  some  hazardous  surgical 
features.  The  bleeding  was  not  only  controlled,  but  the 
fibroid  almost  disappeared.  Abbe's  experience  was  soon 
verified  by  other  clinicians,  and  it  was  shown  that  radium 
not  only  has  almost  a  specific  effect  in  relieving  the  com- 
monest complication  of  fibroids  of  the  uterus — namely, 
hemorrhage — but  will  cause  a  rapid  reduction  in  the  size  and 
in  many  instances  complete  disappearance  of  the  growth. 
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There  is  abundant  evidence  to  prove  that  this  effect  is 
not  produced  by  structural  changes  that  occur  in  the  ovary. 

It  will  promptly  arrest  the  persistent  hemorrhage  that 
occasionally  occurs  after  double  oophorectomy  in  fibroids 
long  past  the  menopause,  and  an  amount  of  radium  appar- 
ently too  small  to  radiate  the  area  between  the  uterine 
cavity  and  the  ovary  will  often  effectively  correct  menor- 
rhagia. 

Kelly  and  Burnam  believe  that  in  addition  to  the  anemia 
following  the  occlusion  of  the  vessels  it  exerts  a  specific  and 
direct  effect  quite  independent  of  any  action  upon  the 
ovaries. 

The  most  plausible  explanation  is  that  it  produces  extensive 
structural  changes  in  the  endometrium. 

During  the  past  three  years  I  have  used  radium  in  a  series 
of  cases  that  ordinarily  would  have  been  subjected  to  hyster- 
ectomy. Most  of  the  cases  treated  during  the  first  year 
were  referred  for  radical  surgical  treatment,  and  are  the 
most  instructive  in  a  statistical  study,  because  they  were  of 
the  aggravated  tjpe  and  present  some  idea  of  the  permanency 
of  the  results. 

The  histories  also  allow  some  deductions  to  be  drawn  as 
to  the  type  of  cases  in  which  radium  is  indicated,  the  primary 
and  ultimate  results,  as  well  as  some  contra-indications  to 
its  use. 

An  attempt  has  been  made  to  arrange  the  cases  in  groups, 
according  to  pathological  findings,  but  it  has  been  difficult 
to  make  satisfactory  classifications,  owing  to  the  presence  of 
one  or  several  lesions  in  the  same  patient. 

The  classifications  are  similar  to  those  adopted  by  Kell\' 
and  Burnam,  in  a  recent  contribution,  but  differ  in  several 
details. 

The  first  group  includes  the  cases  commonly  denoted  as 
myopathica  Jiemorrhagica  (hemorrhage  of  the  menopause),  or, 
as  Graves  prefers  to  classify  them,  uterine  insufficiency. 
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These  cases  present,  as  a  rule,  little,  if  any,  defined  ana- 
tomical cause  to  account  for  the  bleeding,  and  comprise  some 
of  the  most  serious  instances  of  acute  hemorrhage.  It 
occurs  most  commonly  in  women  approaching  the  menopause, 
though  may  be  found  in  comparati^'ely  young  women.  The 
uterus  may  be  normal  in  size,  or  slightly  enlarged,  and  often 
presents  a  normal  endometrium. 

The  bleeding  is  supposed  to  be  due  to  a  disproportion  of 
connective  tissue  over  muscular  tissue  in  the  myometrium, 
or,  to  some  aberration  of  ovarian  secretion,  or  other  ductless 
glands. 

There  were  8  cases  in  this  group,  and  a  glance  at  the  table 
will  convince  the  experienced  surgeon  that  had  not  radium 
been  available  most  of  them  would  have  been  subjected  to 
hysterectomy. 

All  but  one  had  been  curetted;  several  had  been  curetted 
twice,  and  one  as  many  as  five  times.  Two  had  been  treated 
by  prolonged  a*-ray  exposures. 

Six  cases  received  only  one  application  of  radium.  Two 
cases  required  two  applications.  All  but  two  menstruated 
once  after  the  application.  One-half  of  the  number  reported 
menopausal  s^Tuptoms.  One  case,  li\dng  at  a  distance, 
reported  only  temporary  relief  and  had  a  second  application 
made  elsewhere.  A  late  report  from  this  case  states  that 
she  is  cured.  The  dosage  had  been  made  small  in  this  case, 
with  the  hope  that  the  flow  would  be  reduced  and  the 
menstrual  function  preserved. 

The  bleeding  was  controlled  primarily  in  100  per  cent., 
with  90  per  cent,  of  permanent  results.  The  average  time 
from  the  treatment  until  amenorrhea  occurred  was  four 
weeks. 

The  second  group  included  patients  presenting  a  history  of 
menorrhagia  or  metrorrhagia,  lasting  for  months  or  years, 
practically  all  of  whom  had  a  uniformly  enlarged,  hard,  or 
occasionally  flabby  uterus.     Many  gave  a  history  of  puer- 
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peral  complications.  In  some  the  origin  of  the  trouble 
appeared  to  be  extensive  lacerations  of  the  cervix  involving 
the  parametrium.  These  cases  are  ordinarily  classified  as 
chronic  metritis,  pol}T)oid  endometritis,  hyperplasia,  fibrosis, 
etc.  I  desire  to  emphasize  the  point  that  none  of  this  group 
was  of  the  tj^je  usually  relieved  by  curettage,  plastic  opera- 
tions, etc.,  for  a  glance  at  the  histories  will  show  that  prac- 
tically everyone  had  been  subjected  to  some  such  treatment 
and  more  than  half  were  referred  for  some  radical  surgical 
measure. 

A  point  also  to  be  emphasized  is  that,  so  far  as  could  be 
determined,  none  of  this  group  showed  a  latent  tubal  infec- 
tion. 

The  intra-uterine  manipulations  necessary  in  the  applica- 
tion of  radium  makes  it  essential  to  minimize  the  risk  of 
stirring  up  a  dormant  tubal  disease  by  a  careful  selection  of 
the  cases.  Two  rather  unpleasant  experiences  fully  illus- 
trate this  point.  One  promptly  developed  a  pus  tube  that 
required  vaginal  colpotomy  and  drainage,  the  other  an 
attack  of  salpingitis  that  fortunately  subsided  without 
serious  damage. 

There  were  18  cases  in  this  group,  varying  in  age  from 
twenty-one  to  fifty-five  years,  with  an  average  of  40.7  years. 
Amenorrhea  was  produced  in  every  case  within  one  month 
after  treatment.  Only  one  case  reported  a  return  of  the 
menses.  She  menstruated  for  eight  days  one  year  after  the 
application.  The  flow  was  not  profuse,  and  she  was  advised 
to  delay  further  treatment  until  it  was  determined  whether 
it  would  be  necessary. 

Thirteen  cases  received  one  application;  3  recei\ed  two. 
Cases  living  at  a  distance  were  given  two  applications,  in 
order  to  avoid  a  possible  second  trip  in  case  of  failure. 

This  series  gives  some  idea  of  the  duration  of  the  results. 
AH  but  two  have  been  recently  communicated  with  and  none 
report  a  return  of  the  bleeding.     Many  presented  an  enlarged 
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uterus  before  treatment.  Everyone  examined  three  months 
or  longer  after  the  treatment  showed  a  uterus  approximately 
normal  in  size.  The  menopausal  symptoms  seemed  to  be 
more  pronounced  in  this  group  than  in  any  of  the  other 
series.  Five  cases  reported  the  flushes  to  be  very  severe, 
and  two  insisted  that  they  would  prefer  the  bleeding  to  the 
flushes  and  nervousness.  Five  patients  who  complained 
of  the  menopausal  s;vTnptoms  were  benefited  by  corpus 
luteum  extract,  which  seemed  to  be  more  effective  when 
given  hj-podermically. 

This  series  gives  a  very  fair  estimate  of  the  therapeutic 
value  of  radium.  All  were  anemic,  nearly  all  had  submitted 
to  some  form  of  surgical  treatment  without  relief,  and  all  but 
two  have  regained  their  normal  health. 

The  group  of  myomata  comprises  26  cases.  The  average 
age  was  40.5;  the  youngest  was  twenty-nine  and  the  oldest 
forty-eight  years.  Menorrhagia  or  metrorrhagia  was  present 
in  all  the  cases.  So  far  as  could  be  determined  by  examina- 
tion the  appendages  were  involved  in  only  2  cases.  Cystic 
disease  of  the  ovaries  and  hydrosalpinx  are  frequent  compli- 
cations of  fibroids,  but,  if  the  history  of  the  case  and  physical 
examination  revealed  such  complications,  operation  was 
advised  in  preference  to  radium. 

The  2  cases  that  failed  to  respond  to  treatment  gave 
evidence  of  a  chronic  salpingitis. 

Two  cases  of  the  series  illustrate  conclusively  that  radium 
is  more  effective  than  the  .T-rays.  Both  had  been  given 
twenty  exposures  by  an  experienced  radiologist,  who 
employed  the  Gauss  technic,  with  only  temporary  results. 
Only  one  intra-uterine  application  of  radium  sufficed  to 
permanently  stop  the  bleeding. 

In  one  instance  bleeding  was  checked  by  two  exposures,  in 
which  the  fibroid  was  as  large  as  a  seven  months'  pregnancy. 
She  had  marked  anemia  and  cardiac  changes  that  would 
have  made  the  outcome  of  a  surgical  operation  extremely 
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doubtful.     She  imp^o^•ed  rapidly,  and  three  months  after 
treatment  the  g^o^^'th  was  successfully  removed. 

In  22  cases  the  bleeding  ceased  within  five  weeks  and  has 
never  returned.  In  5  it  was  controlled  for  a  few  months, 
but  was  never  so  severe  after  its  reappearance.  In  2  of  these 
the  menses  became  regular  after  eight  months.     In  only 

2  cases  has  the  radium  failed,  and  these  would  very  probably 
have  been  relieved  by  another  radiation. 

Control  of  bleeding  is  not  the  onl}'  desideratum  in  treating 
fibroid  tumors.  The  growth  of  the  tumor  must  be  stopped, 
and,  if  possible,  the  tumor  be  made  to  disappear.  It  was  not 
possible  to  ascertain  the  change  in  size  of  the  fibroid  in  11  cases. 

In  16  cases  examined  from  three  months  to  two  and  a 
half  years  after  treatment  there  had  been  a  reduction  in  the 
size  of  the  tumor,  varying  from  complete  disappearance  in 

3  cases  to  one-half  of  the  original  size  in  50  per  cent,  of  the 
number. 

Some  further  points  in  regard  to  the  fibroid  group  are 
worthy  of  comment.  It  will  be  noted  that  most  of  the 
gro'v\i;hs  selected  for  radium  treatment  were  small,  the  only 
large  tumors  being  those  presenting  contra-indications  to 
operation. 

This  feature  is  emphasized  because  I  do  not  wish  to  imply 
that  radium  is  to  supplant  surgery  in  the  treatment  of 
fibroids.  I  wish  to  show  that  it  is  a  most  valuable  adjunct 
to  surgery.  The  average  uncomplicated  fibroid  can  be 
removed  by  a  competent  surgeon  with  very  little  risk  to  the 
patient,  but  there  is  a  fairly  large  percentage  of  cases  that 
are  hazardous  surgical  risks,  among  which  might  be  men- 
tioned the  cases  presenting  cardiac  and  renal  lesions  and 
marked  anemia.  Since  I  have  made  it  a  rule  to  study  the 
blood-pressure  in  all  cases  of  fibroids,  I  have  been  amazed 
to  learn  how  many  present  an  extremely  high  vascular 
tension  even  when  they  show  a  severe  t^'pe  of  anemia.  In 
such  cases,  rest,  diet,  and  radium  may  relieve  the  situation 
altogether,  or  convert  the  case  into  a  safe  surgical  risk. 
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If  the  only  annoyance  a  woman  experiences  who  harbors 
a  fibroid  is  bleeding,  is  there  sufficient  justification  for 
performing  hysterectomy?  My  experience  with  radium 
prompts  me  to  answer  in  the  negative.  If  the  growi;h  is 
sufficiently  large  to  produce  s\'mptoms,  operation  is  prefer- 
able because  of  the  time  consumed  in  reducing  it  by  radium. 
If  exddence  of  infection,  or  degeneration  exists,  or  the  append- 
ages are  diseased,  operation  is  the  best  procedure.  If  the 
woman  is  young  she  should  be  advised  to  submit  to  operation 
with  the  idea  of  performing  myomectomy  and  preserving 
the  uterus. 

For  small  or  medium-sized  growths,  and  those  presenting 
contra-indications  to  operation,  radium  is  the  ideal  remedial 
agent. 

Submucous  growths  should  be  treated  surgically,  unless 
contra-indications  to  operation  are  present,  owing  to  the 
tendency  of  this  type  to  become  infected  or  develop  other 
degenerative  changes. 

In  a  fourth  group  I  desire  to  record  2  cases  of  serious 
uterine  bleeding  in  young  girls  who  had  been  treated  by  rest, 
tonics,  astringents,  ovarian  extract,  and  curettage.  The 
uterine  scrapings  showed  hyperplastic  glandular  endometritis. 
Their  ages  were  fifteen  and  sixteen  years.  The  pelvic 
organs  were  apparently  normal.  The  hemorrhage  had  been 
so  severe  in  one  case  that  transfusion  had  been  considered. 
Short  exposures,  with  25  mg.  of  radium  element  were  made, 
with  the  hope  that  the  flow  could  be  reduced  without  pro- 
ducing amenorrhea.  Each  received  three-hour  applications 
twice,  the  treatments  being  given  two  weeks  apart. 

The  result  has  been  all  that  could  be  desired,  even  though 
the  risk  of  permanent  amenorrhea  was  greater  than  should 
be  taken  in  the  ordinary  case  of  this  type.  Both  now 
menstruate  regularly  after  a  period  of  amenorrhea  which 
lasted  three  months. 

^Miile  the  results  obtained  by  various  authorities  are 
practically  the  same,  the  dosage  employed  has  been  by  no 
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means  standardized.  It  has  been  practically  established 
that  a  1000  mg.-hour  exposure,  or,  in  other  words,  50  mg. 
of  the  radium  element,  introduced  into  the  uterus  cavity 
for  twenty  hours,  is  almost  certain  to  produce  permanent 
cessation  of  the  menses.  wSome  employ  larger  doses  and 
longer  and  repeated  exposures,  but  many  of  the  cases  here- 
with reported  show  that  the  desired  results  may  be  obtained 
with  smaller  dosage. 

In  fibroids  the  size  of  the  growth  and  the  degree  of  hemor- 
rhage should  govern  the  amount  used  and  the  duration  of  the 
ex^posure. 

If  conclusions  may  be  drawn  from  a  limited  number  of 
cases  it  has  been  proved  that  radium  possesses  almost  a 
specific  effect  in  the  control  of  certain  tj-pes  of  persistent 
uterine  hemorrhage.  It  possesses  every  advantage  over 
.r-ray  treatment,  in  that  it  acts  promptly,  is  free  from  the 
risk  of  cutaneous  burns,  is  easily  applied,  and  acts  by  pro- 
ducing changes  in  the  endometrium  or  uterus  rather  than  in 
the  ovaries.  It  will  reduce  the  size  of  probably  80  per  cent, 
and  cause  the  disappearance  of  many  fibroid  tumors,  and  if 
carefully  used,  excessive  menstruation  may  be  reduced 
without  causing  amenorrhea. 

Those  who  have  had  experience  with  radium  must  agree 
with  Kelly  and  Burnam,  who  state:  ''In  its  brilliancy  of 
curative  results  it  is  fully  equal  to  radical  surgical  procedures, 
while  offering  the  advantages  of  freedom  from  pain  and  the 
various  postoperative  complications  and  sequelae.  Further- 
more, when  radium  fails  we  still  have  the  operation  to  fall 
back  on  and  have  lost  nothing  in  the  waiting." 

Since  such  results  may  be  obtained  by  a  method  of  treat- 
ment that  entails  only  one  or  two  days!  confinement  to  bed, 
and  which  causes  only  temporary  discomfort  amounting  to 
little  more  than  nausea  or  uterine  colic,  we  must  accept 
radium  as  a  most  valuable  and  necessary  adjunct  to  gyne- 
cological surgery. 
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ANALYSIS  OF  THE  WORK  OF  THE 
UTEROLOGISTi 


By  Robert  L.  Dickinson,  M.D.,  F.A.C.S. 
Brooklyn,  N.  Y. 


This  Society  might  with  propriety  make  a  sm-vey  of  the 
joint  specialties  of  which  it  is  the  national  representative. 
Basic  betterments  are  needed  which  only  wide  and  extensive 
study  can  bring  about.  Before  we  can  formulate  standards 
we  must  get  the  data  together.  Other  crafts  have  shown 
us  how  to  select  the  best  in  technical  dexterity  and  other 
organizations  have  indicated  how  our  institutional  service 
should  be  taken  apart  to  be  reassembled  and  refunctionated. 
We  have  not  profited.  We  hardly  have  such  things  as 
standards,  instruction,  inspection. 

If  this  seems  an  extreme  indictment  let  any  statistician 
ask  whether  we  have  agreed  on  the  names  of  diseases  or 
of  operations;  or  a  modern  machine-shop  operator  inquire 
concerning  the  determination  as  to  the  best  material  to  be 
used  for,  or  the  form  of  the  commonest  instruments;  or  the 
trained  bricklayer,  about  our  study  of  the  swiftest  motions  as 
in  tying  a  knot;  or  the  chemist  or  printer,  as  to  our  sj-mbols 

^  In  the  absence  of  a  term  to  designate  the  conabination  of  gynecology 
and  obstetrics,  or  the  man  who  practices  both,  I  use  any  old  word  at 
the  head  of  this  paper  to  emphasize  the  need.  This  hybrid  will  make 
the  ghost  of  A.  Rose  flush  with  indignation.  Yet  when  I  tried  I  could 
not  get  that  pcrfervid  Greek  to  reduce  our  nine-syllable-hj'phenated- 
cognomen  to  something  as  short  as  "Frauenarzt." 
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and  abbreviations;  or  any  corporation  head,  as  to  how  we 
chart  our  personnel.  Whether  it  be  nomenclature,  pro- 
cedure, tool,  transference  of  skill,  professional  organization — 
of  all  alike  it  is  true  that  no  general  analysis  has  been  made 
and  none  of  those  agreements  reached  which  are  common 
to  other  industries. 

We  have  no  real  instruction  in  hospital  procedure — such 
as  shops  are  used  to— no  written  practice  in  general,  nor 
cards  for  each  process.  Who  instructs  the  new  visiting  in 
all  his  duties?  Who  drills  the  new  surgical  assistant  in 
technic?  What  full  and  authoritative  book  of  methods  is 
accessible  to  the  new  interne,  the  new  head  nurse  in  the 
operating  room,  or  to  any  other  recently  acquired  member 
of  the  staff? 

W^e  have  no  real  inspection.  What  chief  goes  regularly 
into  his  dispensary?  Who  checks  up  the  visiting  surgeon 
or  physician?  What  local  or  State  or  national  medical 
society  or  municipal  or  State  representative  visits  your 
hospital  and  mine  to  report  upon  our  technic,  our  equipment, 
our  staff,  our  results? 

We  have  no  wide  view  of  our  work  plotted,  charted,  defined 
by  its  character  and  worked  out  in  detail  by  function  and 
regrouped  according  to  the  best  practice  of  the  new  scientific 
methods.  These  four  principles — standards,  instruction, 
inspection,  and  functional  management — have  reached  most 
of  the  other  fields  covering  as  large  ground  as  oims.  Why 
not  the  health  industry? 

Graphic  Representation.  To  the  statistician  figures  may 
make  mental  pictures,  but  most  of  us  need  something 
simpler.  A  temperature,  charted,  means  more  at  a  glance 
than  considerable  study  of  the  digits  written  down  in 
columns  can  convey.  W^e  make  little  use  of  those  graphic 
representations  that  fix  facts  and  show  the  peak  and  valley 
of  our  activities.  Without  experimenting  I  do  not  see  how 
we  can  determine  which  of  the  graphic  methods  of  depicting 
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what  our  department  is  doing  can  be  of  real  service  and 
repay  the  labor  required.  Therefore  I  submit  to  you  some 
of  the  things  that  seem  most  worth  while  and  some  that  are 
merely  of  passing  or  local  interest. 

Charts  of  Personnel  and  Organization.  Take  the  simplest 
consideration  of  organization.  In  a  given  general  hospital 
what  relation  exists  between  gynecology  and  the  rest 
of  the  specialties?  Is  it,  as  in  many  general  hospitals, 
one  of  the  thirteen  or  fifteen  services  of  equal  rank,  very 
loosely  related  and  reporting  only  to  the  medical  board? 
Is  it  a  group  of  volunteer  workers  which  has  no  real  respon- 
sibility to  anybody  and  subject  to  no  inspection?  Chart 
No.  1  shows  the  customary  lack  of  organization  of  the  usual 
hospital  of  300  beds.  Chart  No.  2  shows  the  hospital  in 
which  three  main  departments  group  within  themselves 
all  the  specialties.  The  surgical  specialties  are  classed  as 
surgery,  the  medical  specialties  as  medicine,  while  delivery 
and  diseases  of  women  stand  in  one  department.  Thus  the 
heads  of  the  three  departments  form  a  natural  executive 
body  for  the  various  interests  which  are  intimately  related 
in  actuality  and  yet  most  loosely  in  our  ordinary  hospital 
management. 

Chart  No.  3  shows  a  completed  organization  in  which  the 
dispensary  is  integrated  as  it  should  be.  That  is,  the  older 
members  in  the  dispensary  have  responsible  junior  positions 
in  the  hospital,  and  the  dispensary  is  under  the  control  of 
one  of  these  men  who  is  on  the  hospital  start'.  The  upright 
lines  show  just  how  the  delegated  authority  runs.  In  another 
chart,  posted  in  the  headquarters  of  the  department,  the 
upper  men  can  always  have  before  them  the  names  of  the 
very  newest  acquisitions  to  the  bottom  of  the  start'.  In  still 
another  chart  not  only  are  the  steps  of  promotion  shown, 
but  the  area  of  discretion  of  each  individual,  his  duties,  and 
his  term  of  service.  In  this  way  your  organization  and 
mine  may  be  compared  with  no  undue  labor. 
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Charts  of  Results.  Do  the  suppurations  run  mostly  against 
a  particular  man — taking  of  course  those  in  clean  cases — or 
do  they  begin  at  a  certain  month  when  the  new  head  nurse 
came  into  the  operating  room,  or  do  they  occur  when  the 
crew  in  the  operating  room  is  changed  in  the  process  of 
training  the  nurses?  Does  our  department  run  a  larger 
series  of  suppurations  than  other  surgical  departments  in  the 
same  operating  suite?  Does  our  department  run  a  worse 
mortality  and  morbidity  record  than  yours  when  both  are 
entered  after  the  same  manner?  A  glance  at  the  chart 
answers  the  questions. 

It  is  easy  also  for  the  use  of  s^Tnbols  to  make  public  several 
other  things.  Does  the  head  really  inspect?  Just  how 
often  does  he  go  into  his  dispensary  and  his  laboratory? 
Does  he  hold  a  seminar  regularly  ?  How  often  and  how  long 
are  his  grand  rounds?  A  sjTnbol  for  each  of  these  could  be 
entered  with  very  little  expenditure  of  time.  These  are 
examples  of  conspicuous  and  accessible  information. 

Charts  of  the  Unchartables.  It  goes  without  saying  that 
there  are  qualities  like  initiative,  resourcefulness,  tact  and 
common-sense  that  cannot  be  measured  like  temperature  or 
attendance.  Even  attendance  records  fail  to  show  values 
for  the  time  of  the  man  who  sticks  strictly  to  business  is 
worth  double  that  of  the  man  who  sits  about  and  gossips 
or  reads  a  staff  library.  Quality  is  hard  to  put  in  graphic 
s\'mbols.  Quantity,  however,  measures  many  things,  as 
when  faithful  attendance  in  a  dispensary  clinic  rapidly 
develops  it.  Reprints  will  give  no  uncertain  idea  of  the 
thinking  and  the  study  done  by  a  man.  Mortality  and 
morbidity  records  will  check  reckless  men  if  they  know  that 
pitiless  publicity  occurs.  At  any  rate  it  may  be  said  that  in 
hospitals,  at  present,  attempts  like  the  foregoing  should 
better  present  conditions,  wherein  there  is  practically  no 
checking  up  of  either  regularity  of  attendance — that  is, 
quantity,  or  reasons  for  grave  failures,  or  errors  in  diagnosis, 


c. 


AsruPfMiPwV      :jj 


iJuiie  ,'Ji'iv; 


-    -        —         -,-  , 

2IUURS  oFJnmcE  Ky  Ti/r   \      j//s/OYAro . 

OPKRATfi^WVLS    /ArrRTATlTV  ■  N  .  I         I       .1 


OPEKAT1QN5,  /"^OKTALlTy  ■  ^  ^  , 

kjJLl  .1     EArDKE^Ul^X^^^— ^    L|K 


JJU//VC7  A 

.,Lil 

It... 

.  ^ .  I  I .  I    L  •!  I « 

•    I  •  •  ••      |« 

l.ll..r    t.  JL^.    .    J 

jidliLlAilb 


EACH /\ANS  Wr^^I 

ITS  PISTRI&irrJO/I  AND  KBjULARIT 


4^^    H-I-Sf 'TAl. 


I 


No    4 


KAG-O  SiKrrBOSTI 


11^  ^.\\iui,ii~\y  J.tvua'N  ^\iJr.lv 


laliAi  JL..  bli.    mLi  .1) 


Oarv  .  '^iiiX^A/f 


l^M  .  L-..  iLL.  dl     ^    ^.    I     .    ^Ua,.  .    .     .    IL. 


.  •  ■     ■  •  .  I 


uuuiji.       itjXrfl.JiUiuiJjIuLU 


iJlliiuJjJl 


•    f        I'll    •  '^'i     f     -  •!      ....••  I    i    »••  •••      ••••{: 


lerman.    rt^o^iati.) 


.1  ..  ilJi  ....  ...Ll.^  L.kJLijJLIi  >l JLi.^^  j| 

I  •     ••         ... 

UILL       J-J.I  iJ-.j  ■*  J.ullLm.  I 

^     ■  I 

rtf.v<ri<.    Ji»-       „  "^""^ 

M  THE  DEPAKtf^Ejnr 


ROBERT  L.  DICKINSON  399 

or  follow-up,  or  progress  on  the  part  of  the  individual — that 
is,  quality.  If  it  be  true,  for  instance,  as  is  alleged,  that  a 
head  of  a  joint  department  of  gynecology  and  obstetrics 
pays  practically  no  attention  to  midwifery — is  almost 
unknown  in  his  obstetric  ward — it  is  very  easy  to  see  by  a 
ward  signature  book  and  a  chart  what  time  he  gives  to  each 
service.  If  a  hospital  is  not  studying  its  results  at  all,  and  if 
its  men  are  publishing  nothing,  a  charted  publicity  should 
show  this  up.  Of  course,  there  are  in  your  group  head- 
workers  and  hand-workers,  but  your  group,  as  a  whole,  must 
give  evidence  not  only  of  craftsmanship  but  of  study,  of 
knowledge  of  the  work  of  others  through  clinical  travel  and 
of  attendance  at  society  meetings,  of  consultations  with  other 
departments,  and  of  thinking  on  paper.  Some  graphic 
records  must  be  shown  so  simple  and  so  public  that  the 
trustee  who  runs  may  read,  or  even  the  head  of  the  depart- 
ment, even  he  who  is  trying  to  make  his  fees  catch  up  with 
all  the  years  he  put  into  pure  science. 

Wall  Chart?  of  Attendance.  The  nearest  to  a  cure-all 
that  we  know  is  publicity.  Suppose  a  department,  in  its 
own  staff  room,  had  its  secretary  enter  on  a  chart,  at  a  cost 
in  time  that  we  have  figured  as  an  hour  a  day,  the  hours  of 
attendance,  the  operations  and  deliveries,  and  the  end- 
results  taken  from  the  histories,  we  would  lay  bare  to  each 
other  and  the  trustees  our  actual  work.  I  submit  two  charts 
for  my  department  in  Brooklyn  Hospital,  covering  nine 
months.  I  hear  you  say,  "Totals  and  averages  could  be 
shown  with  infinitely  less  labor  by  footing  up  columns. 
What  need  then  for  this  elaboration?"  Because  for  the 
study  of  the  distribution  of  the  facts  surfaces  of  frec|ucnc\' 
like  this  are  required.  Regularity  of  attendance-  fully 
covering  a  service  like  obstetrics — can  be  shown  only  in  a 
table  of  fre(iuency  or  in  one  of  these  surfaces  of  frequency. 
Its  extraordinary  irregularity  could  hardly  be  otherwise 
demonstrated.     If  this  is  the  way  (Chart  No.  4)  a  man's 
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hospital  work  fluctuates,  how  can  he  plan  his  day  or  night 
with  any  regular  hours  or  fixed  engagements?  (In  this 
chart  each  horizontal  unit  stands  for  one  day;  the  upright 
square  represents  one  hour's  attendance  or  one  bed  filled 
one  day.) 

Chart  Xo.  5  demonstrates  the  only  way  one  can  watch 
fluctuations  in  the  number  of  patients  or  any  tendency  to 
steady  increase  or  decrease  or  seasonal  fluctuation.  For 
such  a  graph  to  be  of  value  all  the  factors  affecting  the 
conditions  in  the  institution  must  be  known,  such  as  increase 
of  available  rooms  at  a  given  date,  or  a  poliomyelitis  epidemic 
that  kept  private  patients  away,  or  a  raise  in  rates.  This 
chart  shows  that  the  summer  months,  notwithstanding  the 
falling  off  of  gynecological  patients,  are  very  well  covered  by 
the  staff.  It  shows  the  obstetric  demand  all  the  year  and  a 
gratifying  increase  in  private  obstetric  cases  choosing  to  go 
to  a  new  hospital  that  offers  a  maximum  of  privacy  and  con- 
venience. The  constant  variants  show  a  need  of  always 
having  some  empty  beds  ready  for  emergency  labors.  It 
exhibits  in  gynecology  an  interesting  peak  after  the  summer 
heat  and  vacation,  and  another  in  the  rush  before  hot 
weather.  It  raises  the  question  of  how  to  eliminate  the 
summer  depression  and  whether  we  shall  fill  the  gap  by 
lowering  prices  as  the  hotels  do. 

Publicity  concerning  mortality  and  morbidity  (such  as 
suppuration  in  clean  cases  and  recurrence  after  prolapse 
and  retroversion  operations)  is  keenly  to  be  desired.  Here 
each  man  is  charged  with  his  errors,  and  it  will  be  done  as 
fully  as  our  new  end-result  organization  can  manage.  Here 
it  is  seen  that  one  gynecologist  gives  his  associate  and  assist- 
ant very  little  operating  (though  the  associate  is  noted  as 
assiduous  in  attendance,  and,  incidentally,  known  to  be 
equipped  with  excellent  operating  technic  and  judgment), 
whereas  the  colleague  when  on  service  divides  evenly  with 
his  staff.    The  high  infant  mortality  strikes  one  in  the  face — 
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one  in  nine — and  opposite  each  dark  square  must  stand  a 
reason  such  as  "eclampsia,"  or  "previa,"  or  "prematurity." 
The  Senior's  long  vacation  and  an  Associate's  two  months' 
illness  are  here.  Also  the  answer  to  the  Trustees'  question 
whether  we  really  use  the  clinical  assistants.  They  ask, 
"Are  you  overloaded?  Can  you  eliminate  any  men?"  The 
answer  may  be  that  the  whole  "Associate"  Hne  in  Chart 
Xo.  4  runs  very  thin  indeed.  (These  men,  however,  are 
qualified  to  become  full  Visiting  should  the  Visiting  fall  out.) 

Average  Requirements  in  Hours.  In  summer,  as  Chart 
Xo.  5  shows,  gynecological  work  dropped  off  about  one-third 
and  about  equally  in  public  wards  and  private  rooms.  The 
two  services  in  the  department  ran  singularly  close  together 
(the  ratio  is  15  beds  filled  with  diseases  of  women  to  17  with 
midwifery  patients)  in  the  amount  of  time  given  to  each 
service.  For  these  32  patients  per  day,  how  much  service 
did  the  Visiting  Staff  do  daily?  They  averaged  a  total  of 
twelve  and  a  half  hours — including  operations  and  deliveries 
and  daily  rounds  and  dressings.  To  state  it  otherwise,  the 
Visiting  Staff  gave  twenty-four  minutes  per  day  per  patient 
in  the  hospital,  running  nearly  two  minutes  longer  for  g>Tie- 
cology  than  for  obstetrics.  Use  this  study  as  a  means  for 
making  an  estimate  of  how  much  time  or  how  large  a  staff 
a  conjoint  department  or  a  single  service  would  need.  Thus 
we  would  say  that  in  gynecology  or  obstetrics  for  every  ten 
beds  occupied  you  should  require  not  less  than  four  hours 
hospital  service  a  day  b.N-  your  visiting  staff,  but  that  five 
hours  would  be  far  better,  and  this  would  cover  laboratory 
oversight,  study  of  histories  for  publication,  seminars,  and 
general  staff'  meetings,  but  not  dispensary  service  other  than 
inspection  and  consultation. 

Proportion  of  Beds  Gynecology-Obstetrics  May  Claim. 
Looking  up  a  few  statistics  to  find  what  proportion  of  general 
surgery  is  gynecolog},  we  have  covered  4371  hospital  cases. 
Eye,  ear,  nose,  and  throat  patients  are  excluded.     Bellevue, 

Gyn  Soc  26 


402     ANALYSIS  OF  THE  WORK  OF  THE    UTEROLOGIST 

Mt.  Sinai,  St.  Luke's,  and  New  York  Hospitals  report  to 
the  Society  for  Advancement  of  Clinical  Study  for  the  first 
three  months  of  1915  and  1917,  3063  operative  cases,  of  which 
24.5  per  cent,  is  gynecology.  The  Methodist  Episcopal 
Hospital's  printed  report  for  1916  gives  19.8  per  cent. 
gjTiecological  cases.  At  Brooklyn  Hospital  in  1916,  19  per 
cent,  of  the  pay  patients  were  gynecological,  and  obstet- 
rics gave  almost  the  same  percentage.  A  study  of  the  data 
in  detail,  with  figures  from  other  clinics  here  and  abroad,  is 
under  way. 

Incidentally  the  genito-urinary  operations  culled  from  the 
above  3063  operative  reports  were  just  below  8  per  cent. 
Therefore,  of  the  free  surgical  beds,  gynecology  may  fairly 
ask  to  have  one  in  five  and  a  genito-urinary  service  one  in 
twelve. 

Standardization  of  Charts  and  Symbols.  Are  we  study- 
ing to  save  effort  by  a  uniform  system  of  charts  and 
sjTnbols?  \Miat  more  forceful  example  could  be  given  of 
the  need  of  analysis  than  the  lack  of  agreement  on  standards? 
Take  the  case  of  that  graphic  sjTnbol  which  is  more  commonly 
employed  both  in  general  and  hospital  practice  than  any 
other.  A  doctor  goes  from  house  to  institution,  or  from  one 
hospital  to  another  on  his  daily  rounds.  The  same  fever 
record  plotted  in  different  places  shows  such  confusing  dis- 
crepancy as  Chart  No.  6  demonstrates.  Here,  side  by  side, 
the  army  hospital,  the  American  College  of  Surgeons,  the 
Massachusetts  General  and  Barnes  Hospitals  show  a  gross 
variation  that  would  make  any  engineer  scoff.  For  the 
series  represents  identically  the  same  record.  And  in  one 
famous  hospital  the  chart  differs  in  its  entries  between  the 
medical  and  surgical  wards. 

Nor  are  our  other  graphic  symbols  in  any  better  case. 
The  baby  weight  charts  present  like  discrepancies.  In  a 
specialty  where  graphic  sjTnbols  could  be  of  the  widest 
utility  we  have  no  standard  scale  for  diagrams  of  the  body 
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or  its  parts,  for  they  are  all  sizes;  no  sjTnbol  that  means  a 
fracture;  no  s\Tnbol  that  stands  for  pus,  or  fluid,  or  flatness, 
or  foreign  body,  or  cyst,  or  tumor,  or  any  of  the  hundred 
matters  that  might  thus  be  portrayed  to  the  very  great 
saving  of  time  and  with  enormous  addition  to  the  clarity 
and  usefulness  of  our  scientific  records. 

How  such  graphic  symbols  may  become  embedded  in 
practice  and  understood  of  all  is  perhaps  best  instanced  by 
the  practice  of  map-making.  Anyone  used  to  maps  under- 
stands that  a  horizontal  line  with  two  or  three  little  short 
upright  lines  above  it  means  a  marsh.  A  continuous  wavy 
blue  line  signifies  a  brook  or  river.  Contour  lines  running 
in  certain  formations  indicate  steepness.  The  double 
parallel  line  is  a  road;  the  dotted  lines  running  off  from  it,  a 
poor  road ;  the  single  dotted  line,  a  trail  or  path.  In  charting 
fractures  or  the  course  of  bullets  or  tubercular  consolidation 
of  the  lung  or  a  spreading  pneumonia,  there  is  no  reason  why 
a  glance  at  the  chart  should  not  give  instant  information  as 
to  the  findings,  and,  in  many  instances,  as  to  the  progress 
from  day  to  day.  A  temperature  entry  could  show  by  a  dot 
that  it  was  a  mouth  record,  by  a  cross,  that  it  was  anal,  and 
so  forth.  Medicine  has  made  a  fine  start  with  its  diagrams 
of  the  chest,  after  Sahli's^  twenty-year  teaching.  But  while 
Lefevre  follows  the  Berne  professor,  Cabot-  changes  the 
symbol  and  in  lieu  of  tiny  circles  on  a  chest  chart  to  show  the 
location  of  large  moist  rales  he  uses  crosses,  and  he  may 
even  employ  the  same  s.Mnbol  for  different  physical  findings. 

Two  major  clinics  have  started  to  standardize  letter- 
symbols.  The  Massachusetts  General  Hospital  issues  a 
printed  sheet  of  nearly  five  hundred  "Allowable  Abbre\ia- 
tions"  which  is  bound  into  each  volume  of  histories.  Many 
are  in  common  use,  like  the  Latin  p.  r.  n.,  or  GV  for  genito- 

'  Lehrbuch  d.  klinischen  Untersuchungens  Methoden,  Berne,  1913, 
6  Auflage,   i,   544. 

*  Physical  Diagnosis,  1905;  DitYercntial  Diagnosis,  1911. 
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urinary,  F  H  for  family  history,  or  lap  for  laparotomy.  Some 
are  disguises,  like  Den.  Yen.  for  "denies  venereal,"  or  Gc. 
for  gonococcus.  Also  the  table  shows  schemes  like  this: 
Mict.  ^  =  Micturates  four  times  during  day,  twice  at  night. 
The  Mayo  Clinic,  under  Dr.  H.  S.  Plummer,  has  long  used, 
for  certain  studies,  sheets  with  a  numbering  and  lettering 
that  enormously  facilitate  and  abbreviate  summaries  and 
reports.     Under  "Goiter,"  for  instance,  line  11  reads: 

(Normal  0,  Slight  1,  Moderate  3,  Marked  4,  Required  help  5,  Bed  5-6,  Bed  Drs. 
Orders    D.) 

Gen.  Strength  -1 :     Durat.  Loss 2:     Time  Max.     Loss Yrs Mo 

Wks.  3:     Deg.   Max.  Loss 4:     Pres.   Loss Quadriceps  Loss 

And  line  36  gathers  a  maximum  of  data  concerning  heart 
murmurs  with  a  minimum  of  writing. 

A  P  M  T  R  f  Location  (APMTR). 

APMTRbca    Radiation  (APMTR) :     (b)ack,  (c)arotid, 
(a)xina. 
,     ,,  ,^    ^^  J  8  P  d  Time  (spd):     (s)ystolic,   (p)resystolic,   (d)ia8- 

1.  Murmurs  (first)  ]  ]      tolic. 

hfwm  I  Quality  (hfwm):    (h)arsh,  (f)soft,  (w)histling, 

(m)usical. 
112  34  [Degree  (1234). 

These  are  long  steps  in  the  right  direction,  but  they  are 
individual  efforts  in  a  matter  where  there  should  be  a  general 
agreement.  Otherwise  a  man  may  go  from  one  hospital  to 
another  to  find,  perhaps,  a  different  meaning  in  each  for  a 
certain  letter  symbol. 

Chart  of  Personal  Activities.  Now  as  to  the  study  of 
oneself  and  one's  own  symmetry  and  progress.  You  know 
whether  you  are  saving  more  money,  or  less,  than  you  were 
last  year.  You  know  whether  you  are  better  or  worse, 
physically  than  last  year;  but  what  are  j'ou  scientifically? 
Is  your  life  haphazard,  or  has  it  some  definite  idea  and  plan  ? 
Is  it  really  true  of  you  and  me  that  we  are  not  up-to-date 
unless,  like  William  Mayo,  we  read  medical  literature  two 
hours  a  day;  and  failing  to  do  that  any  given  day  we  catch 
up  some  other  day?  How  many  hours  a  day  can  you 
operate  and  be  fit?  How  many  days  in  the  week?  What 
recreation  pays  best  for  the  time  spent? 
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It  is  possible  also  that  charting  would  clear  up  some 
puzzles  in  office  work.     Study  and  comparison  of  your  work 
and  mine  might  be  of  use,  but  without  frankness  we  get 
nowhere.     For  instance,  if  we  ask  the  question  at  what  rate 
of  speed  a  patient  may  be  properly  cared  for,  then  we  must 
answer  straight.     The  dispensaries  have  begun  to  work  out 
the  question  of  how  many  patients  shall  be  seen  in  an  hour  to 
prevent  a  rush  that  does  injustice  to  them.     I  believe  such 
a  dispensary  rate  in  gynecology  and  obstetrics  has  been 
established  at  a  minimum  of  six  patients  an  hour,  including 
new  and  old.     In  the  office,  what  should  we  do?     Personally, 
I  cannot  do  better  than  one  patient  to  thirty  minutes,  averag- 
ing one  new  patient  to  four  revisiting.     An  analysis  of  the 
time  given  to  the  new  patient  showed  me  that  the  history- 
taking  was  consuming  between  twenty  and  thirty  minutes 
per  patient,  where  I  did  any  justice  to  the  matter.     A  blank 
was  gotten  up  and  no  patient  now  appears  without  having 
filled  it  out  unless  she  is  one  who  has  come  for  a  consultation 
concerning  a  diagnosis  of  pregnancy,  or  some  very  simple 
problem.     It  was  easy  to  figure  that  whereas  to  write  a  history 
or  dictate  it,  cost  at  least  twenty  minutes,  to  red  pencil  a  form 
so  that  one's  secretary  could  take  off  the  summary,  cost  but 
four  minutes,  and  this  will  include  several  questions  put  to 
the  patient  herself  and  entries  made  by  myself.     Gynecology 
happens  to  be  one  of  the  things  in  which  there  are  many 
questions  asked  which  forbid  the  presence  of  a  secretary 
(even  though  later  the  secretary  will  ha\'e  to  number  and 
catalogue  and  file  and  index  the  history).     IIa\'e  you  your 
secret  (stenographic)  code  for  the  facts  no  one  must  know? 
Is  a  dictagraph  feasible  (as  one  Xew  Yorker  uses  it)  in  all 
rooms   of   the   office?     How   many   examining   tables   are 
desirable,  and  how  many  dressing  rooms,  in  order  to  lose  no 
time?     I  use  two  tables.     How  many  office  hours  a  week  are 
best?     Who  engages  the  nurse  and  arranges  for  the  hospital 
room  and  operating  hour?  Do  you  see  people  without  appoint- 
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ment,  only  by  appointment,  or  some  days  with  and  some  with- 
out? If  you  have  the  hatless,  how  separate  them  from  the 
hatted  ?  In  these  days  of  many  questions  over  the  long  dis- 
tance telephone  that  call  for  swift  reference  to  the  patient's 
history  what  method  gets  at  it  quickest  ?  My ' '  Index  Visible" 
brings  the  history  to  my  desk  telephone  in  forty-eight  seconds 
from  the  time  the  telephone  rings  in  the  booth  in  the  hall. 
What  proportion  of  your  work  is  given  free?  Mine  is  63 
per  cent.  Does  any  patient  get  away  without  an  opinion  in 
writing,  or  the  description  of  her  operation  carefully  detailed 
in  t\TDe?  If  so,  why?  Have  you  trained  your  fingers  in 
your  operating  motions  as  women  train  theirs  in  piano- 
playing?  Have  you  trained  your  operating  group  as  the 
officer  in  the  artillery  is  training  his  gun  crew?  Finally, 
are  you  as  dissatisfied  with  your  happy-go-lucky  rule-of- 
thumb  methods  as  I  am? 

An  outline  of  how  scientific  management  would  take  up 
a  study  of  our  problems  has  been  given  in  previous  papers. 

SujVEMAry.  This  plea  for  intensive  study  by  the  authori- 
tative national  body  shows  that  no  agreement  exists  as  to 
standards  in  nomenclature  of  diseases,  operations  or  instru- 
ments, or  of  procedure,  or  of  transference  of  skill,  or  of  form 
of  organization,  and  suggests  some  methods  of  research. 
Sample  charts  of  hospital  personnel  of  a  specialist  group  are 
given.  A  complete  graphic  wall  chart  records  the  work  of  a 
32  bed  service  in  gynecology  and  obstetrics  covering  nine 
months  day  by  day.  The  patient's  bed  days  are  plotted, 
and  each  man  is  credited  with  his  daily  attendance;  while 
deaths,  suppurations,  etc.,  occurring  during  his  period  of 
responsibility,  are  charged  against  him.  The  average 
requirement  is  found  to  be,  for  every  ten  beds  occupied,  not 
less  than  four  hours  a  day  of  visiting  staff  time,  and  five, 
if  study  of  histories,  seminars,  laboratory  oversight,  and 
dispensary  inspection  are  included.  The  proportion  of  free 
surgical  beds  gynecology  may  claim  is  deduced  from  opera- 
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tive  averages,  in  hospitals  with  and  without  a  visiting 
gynecologist,  to  be  one  in  fi^'e.  Queer  variants  in  form  of 
temperature  charts  are  shown  and  the  beginnings  of  standard 
sjTnbols  and  abbreviations.  Private  office  work  is  touched 
upon — the  half-hour  average,  the  filled  written  history  blank 
with  which  the  patient  enters  and  the  written  diagnosis  or 
operation  report  in  her  possession  as  she  departs — and  many 
lines  of  inquiry  are  started. 
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METHODS  AND    RESULTS   OF  RADIUM    TREAT- 

]MENT  OF  UTERINE  HEMORRHAGE  DUE  TO 

OTHER  CAUSES  THAN  MALIGNANCY 


By  Howard  A.  Kelly,  M.D. 
Baltimore,  Md. 


Excessive  uterine  bleeding  at  or  between  menstrual 
periods,  either  continuous  or  intermittent,  is  one  of  the 
common  serious  symptoms  for  which  the  gynecologist  is 
consulted.  It  is  always  piu-ely  symptomatic  or  secondary, 
but  in  spite  of  this  fact,  it  often  provokes  systemic  disturb- 
ances far  outweighing  the  gravity  of  the  prime  causative 
factor.  In  behalf  of  these  cases  I  desire  especially  to  enter 
my  plea  today  for  a  better  kind  of  treatment  than  any  we 
have  used  in  the  past. 

Hemorrhages  are  due  either  to  malignant  or  to  non- 
malignant  conditions.  Those  due  to  malignancy  are  excluded 
from  our  present  consideration,  as  well  as  those  occasioned 
by  infections,  abortions,  pedunculate  polyps,  extra-uterine 
pregnancy,  and  tubal  and  gross  ovarian  diseases. 

In  every  case  the  first  imperative  step  is  to  examine  to 
exclude  malignancy. 

If  there  is  no  malignancy  and  with  the  other  exceptions 
noted,  our  bleeding  cases  fall  into  several  groups: 

(a)  The  so-called  polypoid  endometritis. 

(b)  Normal  endometrium,  but  with  faulty  musculature — 
"myopathies." 
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(c)  Uterine  fibroid  tumors. 

(d)  Adenomyomata. 

(e)  Blood  dyscrasias. 

(J)  Heart  and  liver  stases. 

There  is  a  distinct  age  incidence  in  these  groups;  the 
endometrial  cases  are  more  frequent  in  young  women; 
myopathies  increase  in  frequency  after  the  third  decade 
in  life;  fibroid  hemorrhages  also  increase  in  like  manner. 
The  dyscrasias  are  found  at  any  age.  True  hemophilia  is 
extremely  rare  in  women  and  we  have  not  seen  it;  but 
conditions  allied  to  purpura  are  not  uncommon — one  of 
these  is  cited  in  detail. 

Myomata  demand  a  separate  full  consideration,  as  we 
have  there  to  deal  not  only  with  the  question  of  hemorrhage 
but  with  the  growing  tumors  as  well.  We  shall,  therefore, 
only  speak  generally  of  these,  without  statistics,  reserving 
for  a  later  paper  our  176  cases  falling  under  this  head. 

We  must  distinguish  further  in  our  remaining  groups 
those  in  which  hemorrhage  is  rapidly  robbing  the  patient 
of  her  health,  her  position  as  an  active,  useful  member  of 
society,  or  sometimes  even,  if  rarely,  of  life  itself,  and  those 
in  which  the  hemorrhage  simply  constitutes  a  more  or  less 
disturbing  annoyance.  We  also  differentiate  again  between 
those  on  the  one  hand  in  whom  the  hemorrhages  extend 
over  a  short  period  of  a  few  days,  followed  by  rapid  recupera- 
tion, together  with  those  who  have  a  continuous  dribbling, 
also  without  serious  general  disturbance,  and  those  cases 
on  the  other  hand  in  which  the  losses  are  so  severe  that  the 
blood-making  function  is  impaired,  inducing  profound  anemia. 
In  this  entire  group  we  are  called  to  treat  the  sNTnptom 
hemorrhage  by  the  simplest  practicable  means  by  which 
we  can  stop  the  waste. 

Our  methods  of  handling  these  hemorrhages  in  the  past 
have  been  almost  invariably  surgical.  If  patience  and  rest 
and   certain    remedies,  often    wofullv   inefficient,  failed  to 
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bring  about  the  desired  result,  surgery  alone  was  left.  A 
thorough  curettage  or  repeated  curettages  often  effect  a  cure, 
but  where  this  fails  we  are  forced  to  leap  from  the  simple 
plan  to  a  very  radical  procedure,  namely,  hysterectomy. 
For  many  years  before  the  advent  of  radium  I  had  been  in 
the  habit  as  an  alternative,  in  younger  women,  especially 
in  young  fibroid  patients,  of  doing  a  high  supravaginal 
hysterectomy,  resecting  the  uterus  and  forming  a  utriculus, 
cutting  dovm.  the  flow  while  yet  preserving  the  menstrual 
function. 

I  beg  leave  to  observe  that  hysterectomy,  which  we  dis- 
cuss and  perform  so  easily,  and  which  is  so  commonly  used 
in  this  group,  is  neither  simple  nor  safe  in  average  hands. 
However  good  may  be  the  statistics  of  a  few  skilled  operators 
of  large  experience,  the  average  mortality  and  morbidity  is 
serious.  Not  only  are  lives  lost,  but  foci  of  infection, 
adhesions,  suppurations  in  the  wound  and  hernias,  are  the 
frequent    lamentable   sequelae. 

It  is  also  clear  that  in  many  heart  cases,  tuberculosis, 
and  profound  anemias,  hysterectomy  is  not  safe  in  any  man's 
hands.  In  the  young,  too,  we  all  feel  a  strong  repugnance  to 
doing  an  extirpative  operation. 

Furthermore,  however  excellent  the  result,  there  is  always 
the  unavoidable  suffering  and  the  detention  in  bed  with 
knowledge  of  the  fact  of  the  mutilation  plus  hospital  detention 
and  nursing.  These  burdens  rest  heavily  on  the  poor  and 
on  those  in  moderate  circumstances,  especially  when,  as  is 
often  the  case,  convalescence  is  long  protracted.  I  am  sure 
I  need  no  further  argument  to  prove  that  if  a  simpler,  safer, 
equally  effective  method  can  be  found,  it  must  be  adopted — 
there  remains  no  choice. 

Radiiun  therapy  answers  all  the  requirements  of  the  situ- 
ation and  brings  the  treatment  in  the  intractable  cases 
again  down  to  the  level  of  the  risks  of  a  curettage. 

Let  me  make  the  following  categorical  general  statements 
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supported  b}-  a  list  of  100  cases  treated  vnXh  radium  herewith 
submitted. 

1 .  Radium  in  the  form  of  emanation  is  inserted  in  a  small 
package  (on  a  uterine  sound)  and  left  in  the  uterus  for  a  few 
hours  with  several  changes  of  position. 

2.  With  a  single  treatment  we  can  at  will  almost  invariably 
cause  cessation  of  the  hemorrhage. 

3.  Where  it  is  desirable  in  younger  women  the  flow  can 
often  be  checked  for  a  tune  to  return  normally  later. 

4.  The  sequela^  of  such  a  menopause,  rarely  as  marked  as 
after  a  radical  operation,  are  often  entirely  absent. 

5.  The  dangers  are  no  greater  than  those  incident  to  a 
dilatation  and  the  introduction  of  a  uterine  sound. 

6.  This  use  of  radium  substitutes  a  simple  eft'ective  remedy 
for  an  aggressive  major  operation. 

7.  Should  radium  fail  an  operation  can  still  be  done. 
Treatments  can  be  given  both  internally  and  externally, 

the  internal  intra-uterine,  and  the  external  over  several 
abdominal  areas,  designed  to  affect  both  uterus  and  ovaries. 
Internal  Intra-iderine  Treatmenis.  We  have  tried  many 
forms,  beginning  with  the  introduction  of  tubes  containing 
radium  salts,  surrounded  by  lead  and  rubber  filters,  and  left 
in  situ  as  long  as  twenty-four  hours.  The  present  plan, 
which  is  satisfactory,  consists  in  pumping  of  from  500  to 
1000  mc.  of  radium  emanation  into  a  minute  glass  bulb 
which  is  sealed  and  secured  in  the  end  of  a  brass  tube  with 
walls  l.o  mm.  thick,  which  is  then  screwed  onto  the  end  of  a 
uterine  sound.  This  apparatus  is  sterilized  in  pure  carbolic 
acid  and  alcohol.  It  is  further  covered  by  a  specialh  made 
rubber  cot,  the  whole  reaching  a  diameter  of  5  mm.  The 
sound  is  then  suitably  bent  and  introduced  to  the  fundus 
uteri.  In  most  cases  no  anesthetic  is  necessary;  when  called 
for  five  minutes  under  nitrous  oxide  is  enough.  The  patient 
is  held  in  one  position  in  bed  by  pillows  under  the  knees 
and  sandbags  on  each  side  to  check  undue   movements. 
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The  sound  is  prevented  from  slipping  out  by  gauze  packed 
around  it  in  the  vagina,  and  by  adhesive  straps  fixing  it  to  a 
sandbag  lying  between  the  legs.  The  treatment  is  distributed 
over  the  different  surfaces  of  the  endometrimn  by  turning 
it  to  the  right  and  then  to  the  left,  and  then  by  withdrawing 
it  0.5  cm.  at  a  time  carefully,  avoiding  leaving  it  in  the 
cervix,  which  might  lead  to  stenosis  and  pain.  The  dura- 
tion averages  8  areas  of  fifteen  minutes  each,  when  a  500 
me.  applicator  is  employed.  Some  complain  of  pain  during 
the  treatment  owing  to  the  presence  of  the  foreign  body 
ill  utero;  codeia  helps  this. 

There  is  not  often  much  complaint  after  treatment.  The 
worst  discomforts  are  nausea  and  malaise,  cramping  pains 
relieved  if  bad  enough  by  a  hypodermic  of  codeia.  It  is 
often  possible  for  the  patient  to  leave  the  hospital  imme- 
diately after  the  treatment,  but  a  stay  of  a  couple  of  days  is 
preferable.  Anemic  and  very  ill  patients  ought  to  spend 
several  weeks  in  the  hospital. 

The  aim  of  the  plan  of  application  just  outlined  is  to  pro- 
duce amenorrhea  from  a  single  treatment.  Where  there  is 
dribbling  and  it  is  desirable  simply  to  check  the  flow  and 
reestablish  normal  menstruation,  the  same  amount  of  radium 
is  used,  but  the  treatment  is  greatly  shortened. 

Where  complete  and  rapid  cessation  is  urgent,  outside 
treatments  over  the  true  pelvis  are  an  important  adjuvant. 
These  are  made  in  conformity  to  the  principles  of  all  deep 
radiation,  namely,  prolonged  exposures  with  large  dosage 
and  considerable  distance  from  the  surface.  A  gram,  for 
instance,  is  placed  on  each  of  two  areas  in  turn,  at  a  dis- 
tance of  three  inches  from  the  skin,  and  allowed  to  remain 
for  from  four  to  six  hours  in  each  place. 

Where  outside  treatments  alone  are  used  and  a  gram  of 
radium  used  and  three  inches  distance  employed  a  total  of 
at  least  twenty-four  hours'  radiation  should  be  given.  This 
may  be  divided  into  three  periods  of  eight  hours  each. 
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The  number  of  bleeding  cases  treated  up  to  November  16, 
1916,  was  100.  These  were  divided  as  to  age  incidence 
where  given  as  follows: 

Under  thirty  years 21.0 

Between  thirty  and  forty  years 29.0 

Between  forty  and  fifty  years 36.0 

Average  age 37 . 6 

The  first  case  was  admitted  October  18,  1911. 

The  last  reported  here  was  admitted  November  17,  1916. 

The  period  of  investigation  therefore  covers  an  interval 
of  five  years. 

Practically  every  case  was  curetted  and  examined  to 
exclude  malignancy  and  intra-uterine  polyps.  No  malignant 
case  was  found  unexpectedly  in  the  series,  in  this  respect 
differing  from  the  group  of  bleeding  fibroid  tiunors. 

Complications.  In  contrasting  the  advantages  of  radia- 
tion as  opposed  to  a  radical  operation,  the  most  interesting 
memoranda  are  those  relating  to  complicating  conditions; 
for  example,  almost  all  were  anemic,  some  to  an  extreme 
degree.    Other  complications  were: 

Heart  disease 7 

Epilepsy 2 

Insanity 2 

Bright's  disease 1 

Tuberculosis 1 

Rheumatism 2 

Hyperthyroidism 1 

Pelvic  inflammator>'  disease 1 

Making  a  total  of 17 

The  advantages  of  a  mild  radium  application  over  an 
aggressive  operation  in  some  of  these  groups  is  too  apparent 
to  need  comment. 

Treatments  were  given  intra-uterine  above  the  internal 
OS  uteri  and  externally  above  the  pubes. 
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Touching  the  amounts  of  radium  used  the  average  intra- 
uterine treatments  amount  to  1594.23  milligram  hours. 

The  least  was  given  250.    The  most  received  6160. 

The  reasons  for  these  differences  were  several. 

In  the  first  place  we  were  feeling  our  way  with  the  earlier 
cases  as  to  the  proper  dosage.  On  the  other  hand  some 
cases  are  rebellious  and  demand  several  treatments. 

The  average  treatment  as  stated  above  is  to  use  500  mc. 
for  two  hours,  shifting  the  position  of  the  loaded  sound  as 
shown  in  the  diagram,  in  order  to  avoid  excessive  treatment 
of  the  uterine  mucosa  at  any  one  spot. 

A  dose  as  low  as  100  mg.  for  ten  and  a  half  hours  has  per- 
manently checked  menstruation  for  four  years.  On  the 
other  hand  as  much  as  210  mg.  for  twenty-four  hours  in  a 
patient  forty-four  years  old  only  served  to  stop  menstruation 
for  two  years. 

We  see  no  striking  difference  between  the  younger  and  the 
older  relative  to  the  amounts  of  radium  needed  to  cut  short 
the  menstruation;  for  example,  a  girl  of  sixteen  has  had  over 
three  and  a  half  years  of  amenorrhea  from  a  dose  of  120  mg. 
for  twelve  hours.  Contrast  this  "VN^ith  the  last-mentioned 
case.  Out  of  this  group  of  100  patients  there  were  treated 
once  only  with  radium,  81  (9  of  these  had  a:-rays  also). 

Treated  twice  with  radium,  15  (3  had  .r-rays  also). 

Treated  three  times  vnth  radium,  3  (2  had  ^-rays  also). 

In  the  above  I  have  included  under  the  caption,  single 
treatment,  those  who  received  both  an  internal  and  an 
external  application  either  simultaneously  or  with  a  short 
interval  between. 

The  intervals  between  treatments  ranged  from  two  days 
to  fourteen  months. 

Of  the  100  cases  external  treatments  were  given  in  addi- 
tion to  internal  in  21. 

The  number  treated  by  external  applications  above  were 
5;  of  this  last  group  the  treatment  was  successful  in  2,  in  2 
it  was  unsuccessful,  and  1  has  not  been  heard  from. 
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Results.  The  results  of  radiation  by  these  methods  in 
the  treatment  of  our  100  cases  have  been: 

Menstruation  permanently  checked  in 64 

Menstruation  stopped  temporarily,  to  retvmi  in  modera- 
tion from  a  few  months  to  over  two  years     ....     25 
Excessive  flow  unchecked  (all  of  these  were  insufficiently 

treated)    ~ 

Not  heard  from 3 

Operation  necessary  because  of  severe  continuous  flow  in 
spite  of  curettage  and  treatment  (age,  forty-four)    .      .       1 

This  last  was  one  of  the  earliest  cases  (the  third),  and  we 
believe  we  could  have  avoided  the  operation  at  a  later  period 
with  more  efficient  treatment.  The  operation  was  done 
within  eight  days  after  treatment.  Of  the  7  cases  classified 
as  flow  unchecked  it  may  be  remarked  that  2  were  treated 
only  with  an  external  treatment  and  only  with  one-third 
of  the  average  adequate  dose.  In  both  cases  no  further 
treatment  was  given  on  account  of  extreme  neurasthenia. 
In  2  other  cases  a  single  very  small  intra-uterine  dosage 
was  given  with  a  view  of  lessening  the  flow,  the  patient 
living  at  a  distance,  has  not  yet  returned,  as  advised,  so  that 
the  treatment  has  not  been  completed.  In  the  remaining 
3  a  single  average  intra-uterine  treatment  was  given,  but 
the  patient  declined  further  applications. 

The  radium  results  are  best  when  we  have  complete  con- 
trol of  the  cases.  In  1  of  the  3,  for  example,  a  girl,  aged 
seventeen  years,  after  a  single  moderate  treatment,  pur- 
posely given  with  a  view  of  preserving  the  menstruation, 
her  physician  promptly  removed  the  uterus  because  she 
was  not  immediately  relieved  and  begged  for  the  radical 
operation. 

Where  complete  permanent  amenorrhea  has  been  estab- 
lished, about  one-third  complain  greatly  of  the  menopausal 
symptoms,  about  one-half  have  very  slight  discomforts, 
and  another  third  have  no  discomforts  at  all. 
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Where  the  menstruation  is  checked  for  but  a  few  months 
there  are  rarely  any  nervous  or  menopausal  symptoms. 

In  addition  to  the  nervous  sequelae  a  disagreeable  phenom- 
enon has  been  abdominal  tenderness  and  burning  observed 
in  the  early  cases  and  not  at  all  of  late.  We  attribute  this 
to  the  prolonged  applications  of  from  eighteen  to  twenty- 
four  hours  used  at  first.  This  symptom  sometimes  lasted 
for  many  weeks.  Two  or  three  hour  treatments  have  elimi- 
nated this.  Many  of  these  early  cases  also  complained  of 
watery  discharges  for  months  and  a  few  had  a  mild  rheumatic 
pains. 

It  is  evident,  as  we  review  the  above,  that  these  cases 
should  not  be  considered  in  a  routine  fashion,  but  should 
be  grouped;  first  of  all  come  the  younger,  in  whom  it  is 
desirable  to  retain  the  menstrual  function,  and  on  the  other 
hand  those  up  in  the  forties,  where  permanent  amenorrhea 
is  often  desirable,  and  is  at  least  not  objectionable. 

By  actual  experiment  we  have  determined  that  a  dosage 
of  500  mc.  given  for  two  hours  as  indicated  will  not  produce 
any  disagreeable  symptoms,  will  in  at  least  one-half  the 
cases  induce  an  amenorrhea  lasting  over  a  year.  Therefore, 
where  menstruation  and  conception  are  desirable  a  shorter 
treatment  of  this  kind  is  clearly  indicated.  We  have  cited 
3  cases  to  show  that  this  reduction  of  the  flow  can  be  effected 
even  without  stopping  the  menstrual  function  at  all — 2 
of  these  were  unmarried,  the  third  had  a  child  about  a  year 
and  a  half  after  treatment.  If  a  second  treatment  has  to  be 
given  in  this  group  the  external  application  is  the  best  form, 
as  the  dose  can  be  so  accurately  gauged. 

If  the  goal  is  to  produce  a  permanent  menopause  this  can 
be  done  easily  in  any  given  case  by  a  single  treatment  and 
will  furnish  attractive  statistics,  which  will  read  100  cases 
treated  and  100  cases  cured. 

But  if  we  adopt  the  plan  best  in  accord  with  the  interests 
of  the  patient,  we  will  in  a  large  percentage  use  graduated 


Fig.  1. — Applicator  for  the  lower  abdomen.  Above  is  a  lead  case 
containing  radium  strapped  over  layers  of  gauze,  to  give  both  distance 
and  filtration. 


Fig.  2.-Cornal  section  of  the  uterus.  Apparatus  in  cervix.  Dia- 
grammatic iU..tration  of  the  various  successive  P-^-^  f  ^^^td 
applicator  in  ulero.  Its  present  position  is  in  the  act  of  ^Mth.li.i.al. 
It  must  not  be  left  in  the  cer\ax. 


Fic.  3. — l^'ft  hand  H{j;ur(>  sliows  an  applicator  separated  into  its  four 
oomiionent  jxirts.  lielow  is  the  rubber  eover  drawn  over  the  whole 
for  introduction  (see  lower  figure).  The  tiny  spot  just  above  the 
rubber  cot  cover  is  a  minute  glass  bulb  holding  the  emanation.  The 
third  object  above  is  the  hollow  brass  cap  in  which  the  emanation 
capsule  is  placed.  This  is  then  screwed  onto  the  end  of  the  graduated 
sound  to  the  right,  which  has  a  handle  at  the  lower  end  and  a  screw  at 
the  other.  The  right-hand  figure  is  the  apparatus  put  together  and 
ready  to  introduce  after  giving  the  flexible  soimd  a  suitable  curve. 
The  rubber  cot  is  tied  on  with  a  thread. 
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dosage  with  smaller  amounts  and  shorter  exposures,  with  the 
intention  of  repetition  if  not  successful.  This  will  preserve 
the  menstrual  function,  but  will  also  incur  the  risk  of  cap- 
tious, neurotic,  or  unbalanced  patients,  or  of  those  for  other 
reasons  unable  to  control  their  subsequent  actions,  not 
appearing  again  for  treatment  and  labeling  the  procedure 
as  unsuccessful.  These  statistics,  though  apparently  inferior 
to  the  first,  are  in  reality  much  better.  There  is  often  one 
period  and  a  very  free  one  after  a  treatment.  The  patient 
ought  to  be  warned  of  this  to  avoid  undue  alarm.  A  few 
have  even  two  periods.  I  refer  here  to  those  in  which  com- 
plete amenorrhea  is  the  goal. 

I  submit  the  following  as  illustrative  cases.  Note  particu- 
larly those  which  were  controlled  without  being  permanently 
checked.  This  is  without  doubt  one  of  the  most  important 
of  all  our  groups  of  bleeding  cases. 

Case  I. — Menstniation  Excessive  and  too  Frequent  but 
without  Marked  Anemia  or  General  Disturbance.  Treatment 
Directed  to  Cutting  Down  the  Amount  of  Bleeding  without 
Stopping  It. 

History  No.  2928.     Admitted  November  7,  1916. 

Miss  B.  A.,  aged  thirty-nine  years.  Always  well  and  strong. 
Menstruation  began  at  twelve  and  always  too  frequent  and 
rather  excessive.  For  one  month  prior  to  the  treatment  she 
had  almost  a  continuous  loss  of  blood.  She  was  not  actually 
suffering  from  hemorrhage,  but  was  greatly  incommoded 
by  the  need  of  constant  care  of  the  discharge.  We  could 
find  no  organic  or  systemic  trouble.  The  uterus  was  small, 
in  anteposition,  freelj'  movable,  and  uterine  tubes  and  ovaries 
normal.  Curettage  yielded  a  small  amount  of  normal 
endometrium. 

Treatment  was  with  800  mc.  for  one  hour;  following  this 
treatment  up  to  the  present  time,  absence  of  intermenstrual 
bleeding,  menstruation  regular,  rather  scant,  and  in  every 
way  satisfactory  to  the  patient. 

Gyn  Soc  27 
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Case  II. — Excessive  Menstruation.  Moderate  Radiation  to 
Check  without  Ablating  Menstrual  Function. 

History  No.  1578.    Admitted  April  16,  1915. 

Mrs.  G.  F.  T.,  aged  twenty-nine  years.  Excessive  men- 
struation, with  backache  and  headache.  No  intermenstrual 
bleeding  except  once  (1914),  when  she  passed  large  clots. 
July  1  she  has  her  last  distinguishable  period,  and  since  has 
been  bleeding  nearly  all  the  time.  Hemoglobin  in  August, 
25  per  cent.,  when  it  was  necessary  to  give  two  injections 
of  her  husband's  blood.  Later,  after  the  third  injection, 
hemoglobin,  75  per  cent. 

General  condition:  Holding  on  well  in  spite  of  loss  of 
blood;  appetite  is  good;  chronic  constipation. 

Blood,  August,  1914:  Hemoglobin,  25  per  cent.;  April, 
1915,  75  per  cent. 

Cer\Tx  easily  dilated;  no  polyp;  curettage;  considerable 
amount  of  endometrium;  polypoid. 

Treatment:  April  16,  1915.  Examination  and  D.  and  C. 
510  mc.  of  radium  inserted  one  and  a  half  hours  intra-uterine. 

Result:  For  six  months  there  was  no  menstruation. 

January  7,  1917.  Slight  bleeding  for  twenty  days. 
Advised  to  come  for  another  treatment,  but  did  not  return. 

January  27.  The  bleeding  stopped  to  recur  as  normal 
menstrual  periods,  lasting  for  three  or  four  days  with  only 
moderate  flow;  these  periods  come  every  two  or  three 
months.  With  a  hemoglobin  on  original  admission  of  30 
per  cent.,  it  is  now  between  85  and  90  per  cent.;  she  has  also 
gained  over  forty  pounds  in  weight  and  enjoys  splendid  health. 

The  interesting  feature  in  this  case  is  that  the  dosage  was 
about  one-half  the  average  normal  dosage  and  that  the 
cessation  of  menstruation  was  only  for  six  months. 

Case  III. — Regulation  of  Menstruation  after  Failure  of 
Curettage  and  Resection  of  both  Ovaries.  Complete  Recovery. 
Pregnancy  and  Parturition  at  Term. 

History  No.  327.  Miss  E.  W.,  aged  twenty-three  years. 
Always  been  well  and  strong  until  present  illness. 
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Onset  of  menstruation  at  twelve  years;  always  too  fre- 
quent and  excessive  (every  three  weeks  for  six  or  seven 
days),  but  never  threatening  general  health  until  two  years 
previous  to  date.  Then  the  periods  suddenly  became  almost 
continuous.  Several  curettements  only  relieved  her  for  a 
month  or  two  at  a  time .  Finally,  as  no  polypoid  endometrium 
was  obtained,  and  the  tubes,  ovaries,  and  uterus  seemed 
normal  to  palpation,  and  as  there  was  no  indication  of  any 
blood  abnormality,  it  was  thought  that  the  bleeding  arose 
from  a  hypersecretion  of  ovaries.  An  abdominal  operation 
was  made  and  about  one-half  of  each  ovary  was  removed. 
Nothing  was  discovered  abnormal  in  the  ovaries  or  any 
pelvic  organ.  Following  this  menstruation  became  normal 
for  about  six  months,  when  the  old  trouble  returned  with 
renewed  vigor.  Finally,  in  November,  1913,  after  curettage, 
she  was  given  an  intra-uterine  treatment  with  20  mc.  of 
radium  for  seven  and  one-quarter  hours.  As  a  result  of  this 
treatment  the  bleeding  ceased;  menstruation  was  reestab- 
lished on  a  twenty-four  day  basis;  the  duration  of  each  period 
was  reduced  to  about  three  days  and  the  amount  of  the  flow 
was  moderate.  This  improvement  has  persisted  ever  since 
the  treatment,  and  in  1915  she  gave  birth  to  a  healthy  child 
at  full  term. 

This  case  well  illustrates  the  importance  of  moderate 
dosage  even  if  it  has  to  be  supplemented  by  additional 
treatment.    Nothing  is  really  lost  in  making  the  effort. 

Case  IV. — Intractable  and  Annoying  Continuous  Bleeding 
oj  Moderate  Amount  Controlled  by  the  Radiation. 

History  No.  2327.  Miss  S.  F.,  aged  thirty-three  years. 
Menstruation  at  twelve  years.  The  start  was  excessive, 
every  three  weeks  for  six  or  seven  days.  Now  for  several 
years  an  almost  continuous  loss  of  blood,  so  that  she  could 
not  tell  when  she  was  menstruating.  Three  curettements 
gave  relief  for  a  month  or  more  each.  In  spite  of  this  loss 
she  appears  and  feels  strong  and  healthy.    Wliile  the  bleeding 
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in  this  case  is  a  nuisance  to  the  patient,  her  able  physician 
feared  that  the  persistent  loss  might  injure  the  blood-making 
organs. 

Nothing  abnormal  found  on  careful  physical  examination. 
A  blood  record  :March  10,  191G:  red  blood  cells,  4,170,000; 
white  blood  cells,  S400;  hemoglobin,  85  per  cent.  Differen- 
tial: pohneutrophiles,  49  percent.;  eosinophiles,  5 per  cent.; 
basophiles,  0;  small  l\Tnphocytes  and  large  IjTnphocytes, 
24  per  cent.;  large  mononuclears,  17  per  cent.;  transitionals, 
5  per  cent. 

Uterus  small  and  movable;  the  uterine  tubes  and  o\aries 
normal.  ^Moderate  amount  of  tissue  by  curettage  showed  a 
poh-poid  endometrium.  Treatment  July  27,  1916,  with 
455  mc.  intra-uterine  on  5  areas,  ten  minutes  each,  total  of 
fifty  minutes.  Following  this  the  bleeding  stopped  entirely 
for  the  first  time  in  several  years.  Four  weeks  after  the 
treatment  a  normal  menstrual  period  came,  lasting  four 
days,  flow  moderate,  and  every  month  since  a  like  normal 
period. 

Case  V. — Excessive  Menstrual  Bleeding  Leading  to  Marked 
Anemia.  Treatment  to  Stop  Permanently  the  Menstruation. 
Successful. 

History  No.  2171.     Admitted  January  31,  1916. 

^Sliss  J.  I.  W.,  aged  forty-seven  years.  xAJways  well  and 
strong  until  the  present  trouble.  ^Menstruation  began  at 
fourteen,  regular,  and  lasted  five  days.  In  January',  1915, 
she  had  an  excessive  menstruation,  almost  continuous  until 
^larch.  From  March  to  September,  1915,  periods  fairly 
regular  but  excessive.  From  October,  1915,  until  admission 
to  our  hospital  in  January,  1916,  bleeding  continuous  and 
at  times  very  excessive.  Hemoglobin  on  admission,  65  per 
cent.  She  was  a  large,  well-nourished,  healthy  looking 
woman  save  for  her  anemia.  No  organic  trouble  could  be 
found  at  a  general  physical  examination. 

Uterus  in  anteposition,  small  and  freely  movable;  uterine 
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tubes  and  ovaries  normal.  A  large  amount  of  polypoid 
endometrium  curetted.  Treatment,  781  me.  of  radium 
emanation  for  two  and  a  half  hours.  For  about  two  weeks 
there  was  a  slight  sanguineous  discharge,  which  ceased  by 
the  middle  of  February.  Hot  flushings  rather  pronounced, 
continued  for  several  months  after  the  treatment,  and  then 
gradually  ceased.  No  further  bleeding  up  to  the  present 
time,  April  27,  1917,  and  she  states  that  she  is  better  than 
she  has  been  in  years. 

Case  VI. — General  Dyscrasia  Allied  to  Purpura,  with 
Excessive  Uterine  Bleeding.     Radiation  Successful. 

History  No.  2363. 

Miss  C.  P.,  aged  eighteen  years.  Admitted  March  26, 
1916.  No  family  history  of  hemophilia,  purpura,  or  other 
disease. 

She  had  always  been  well  until  the  onset  of  menstruation, 
excepting  the  usual  diseases  of  childhood,  including  diphtheria 
at  eleven  and  scarlet  fever  at  sixteen.  She  had,  however, 
a  noticeable  tendency  to  nose-bleed  all  her  life,  and  the 
slightest  bruise  caused  an  ecch\Tnosis.  Menstruation  was 
established  at  twelve,  and  from  the  onset  was  excessive, 
lasting  nine  or  ten  days  without  pain.  In  spite  of  the  great 
loss  of  blood  during  prolonged  and  excessive  menstrual 
periods  she  was  fairly  well  until  the  summer  of  1915,  when 
the  flow  became  almost  continuous,  reducing  her  hemo- 
globin by  November,  1915,  to  20  per  cent.  At  this  time  Dr. 
Mary  H.  IMcLean,  of  St.  Louis,  took  charge  and  had  two 
intensive  .r-ray  treatments  given  over  the  lower  abdomen, 
in  addition  to  curetting  and  packing  the  uterus  and  trans- 
fusing a  pint  of  blood.  She  improved  rapidly,  and  in  about 
two  months  the  hemoglobin  was  75  per  cent.  The  bleedings 
became  excessive  in  February,  again  when  she  went  to  the 
hospital  for  another  curettement.  At  this  time  pituitrin, 
thromboplastin,  and  horse  serum  were  tried  without  benefit. 

On  admission  to  our  hospital  in  March,  1916,  her  hemo- 
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globiri  was  30  per  cent.,  and  there  was  a  hemic  heart  murmur 
but  no  cardiac  enlargement.  The  total  white  blood  count 
was  6720;  the  differential  count  was:  polyneutrophiles, 
74  per  cent.;  eosinophiles,  1  per  cent.;  small  Ij'^mphocytes, 
15  per  cent.;  large  mononuclears,  5  per  cent.;  transitionals, 
3  per  cent.;  nucleated  reds,  2  per  cent.;  there  was  also 
poikilocytosis  and  almost  complete  absence  of  platelets. 

The  uterus  was  small,  reclining  slightly,  and  the  tubes 
and  ovaries  were  normal.  A  curettage  yielded  a  small 
amount  of  normal  endometrium. 

On  March  27  the  lower  abdomen  was  radiated  for  six 
hours  at  a  distance  of  three  inches  with  2604  mc.  of  radium. 
Four  days  later,  March  21,  545  mc.  were  introduced  into 
the  uterine  cavity  and  4  areas  radiated  for  one-half  hour 
each,  a  total  of  two  hours.  On  April  7,  2308  mc.  were  used 
at  three  Inches  for  two  hours  over  one  area  on  the  abdomen. 
On  April  25,  637  mc.  were  used  for  two  hours  intra-uterine. 
There  was  considerable  bleeding  during  the  first  two  weeks 
after  these  treatments,  and  then  for  another  two  weeks 
there  was  a  slightly  tinged  bloody  discharge.  From  that  time 
on  iiniil  the  present  she  has  had  no  further  uterine  bleeding. 
The  blood  returned  to  a  normal  hemoglobin  content. 

In  the  summer  of  1916  she  had  continuous  fever,  with 
hemorrhage  from  the  bowels,  diagnosed  at  first  as  typhoid 
fever,  although  there  were  neither  tj'phoid  bacilli  nor  a 
positive  Widal  reaction.  In  spite  of  general  and  local  treat- 
ments and  care  she  continued  bleeding  from  the  rectum 
until  her  second  admission  to  our  hospital  in  November, 
1916.  At  that  time  her  hemoglobin  was  28  per  cent.,  and 
she  was  running  a  slightly  irregular  temperature  rarely  over 
100°.  The  blood  showed  as  characteristic  features  a  high 
poh'morphonuclear  leukocytosis  and  a  complete  absence 
of  platelets.  Local  irrigations  of  the  bowel  and  a  number 
of  transfusions  only  resulted  in  temporary  improvements. 
Finally,  in  March,  1917,  with  the  concurrence  of  Drs.  Thayer 
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and  Boggs,  an  exploratory  laparotomy  was  made.  Xo 
intra-abdominal  or  intestinal  trouble  could  be  found;  a 
small  opening  was  made  in  the  cecum,  and  through  this  daily 
irrigations  of  the  colon  with  kaolin  and  salt  solution,  were 
carried  out.  This  proved  remarkably  effectual;  the  bleeding 
ceased,  the  temperature  came  to  normal,  the  hemoglobin 
in  a  few  weeks  reached  normal,  and  at  the  present  time  the 
patient  is  reported  to  be  in  excellent  condition,  although 
blood  platelets  are  scarce. 

This  shows  that  even  such  a  serious  dyscrasia  may  be 
helped  by  radium  plus  other  therapy. 


THE  USE  OF  RADIUM  IN  CASES  OF  BENIGN 
UTERINE  HEMORRHAGE 


Bt  John  G.  Clabk,  M.D. 

AND 

Floyd  E.  Keene,  M.D. 


Philadelphia 


In  presenting  a  remedy  for  the  relief  of  symptoms  and 
cure  of  cases  of  chronic  metritis  and  small  myoma  uteri, 
certain  conditions  must  be  fulfilled  if  it  is  to  serve  as  a  wor- 
thy competitior  for  myomectomy  or  hysterectomy.  Briefly 
stated,  the  remedj^  must  effectively  cure,  must  be  attended 
by  small  or  by  even  less  hazards  than  a  well-executed 
operation,  and  must  be  unattended  by  immediate  or  remote 
complications.  Further,  the  cure  must  be  permanent.  To 
meet  the  well-nigh  ideal  statistics  of  a  well-ordered  series  of 
operations  in  the  hands  of  a  skilful  surgeon  is  no  small  task, 
for  w^e  all  have  reason  to  be  proud  of  surgical  accomplish- 
ments in  this  type  of  cases.  No  one  has  taken  up  the  use 
of  radium  in  the  treatment  of  myopathic  or  myomatous 
conditions  with  a  spirit  of  greater  conservatism,  indeed  with 
a  spirit  of  skepticism,  than  we  who  have  had  a  long  series 
of  excellent  results  from  the  surgical  treatment  in  this  field. 
We  first  tentatively  experimented  with  this  treatment  in 
cases  during  their  menopausal  years,  but  as  our  experience 
has  grown  we  have  dropped  down  the  line  to  younger  indi- 
viduals because  of  the  successful  issue  in  the  climacteric  cases. 

As  the  question  now  stands,  but  we  are  still  in  the  experi- 
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mental  stage,  we  only  use  radium  in  very  light  dosage  in  the 
treatment  of  young  women  in  whom  a  tumor  is  not  palpable 
but  who  is  suffering  from  a  depleting  flow  at  the  periods. 
The  flow  diminishes,  as  a  rule,  to  within  normal  limits  but 
occasionally  a  permanent  amenorrhea  results.  The  latter 
crisis  can  and  will  surely  be  precipitated  by  too  large  a  dos- 
age. Further,  we  do  employ,  and  thus  far  see  no  valid  reason 
for  discarding,  an  operation  when  the  tumor  is  massive  and 
by  its  presence  is  handicapping  the  function  of  adjacent 
organs  by  pressure.  Large  tumors  are  much  more  likely  to 
be  accompanied  by  inflammatory  lesions,  and  there  is  always 
an  element  of  doubt  in  the  diagnosis  of  coincident  compli- 
cations. In  such  cases  we  believe  we  serve  the  best  pro- 
fessional ends  in  advising  an  abdominal  operation  which 
permits  of  a  complete  survey  of  the  entire  pathological  field, 
and  the  removal  of  such  tissues  as  are  necessary  to  restore 
our  patient  to  health. 

In  young  women  in  whom  a  myomectomy  is  possible  we 
ad\dse  operation,  for  in  these  cases  the  uterus  may  be 
restored  to  normal  and  the  ovaries  are  preserved.  Briefly 
summarized  we  may  say  that  we  apply  radium  in  the 
following  group  of  cases: 

1.  In  large  dosage,  50  mg.  for  twenty-four  hours  in  women 
suffering  with  myopathic  hemorrhage  or  menorrhagia  from 
myoma  in  women  over  forty  years  of  age.  In  such  cases  we 
expect  to  bring  on  the  menopause,  and  practically  all  are 
successful. 

2.  In  smaller  dosage,  25  to  50  mg.  for  from  three  to  eight 
hours  in  young  women  with  excessive  menses  incident  to 
myopathic  changes,  excessive  functional  activity  of  the 
ovaries,  in  very  small  myomata,  and  in  polypoid  endometritis. 

We  do  not  employ  radium : 

1 .  When  the  tumors  are  larger  than  a  three  to  five  months' 
pregnant  uterus,  or 

2.  In  young  women  with  single  myomata  which  may  be 
removed  by  mvomectomv. 
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We  have  now  completed  a  series  of  100  cases,  S3  of  which 
are  available  for  statistical  purposes,  because  sufficient  time 
has  elapsed  since  the  radium  was  applied  to  give  us  a  fair 
estimate  of  its  effects.    They  are  divided  as  follows: 

Myoma 48 

Myopathic  hemorrhage 31 

Polypoid  endometritis 3 

Hemorrhage  from  cervical  stimip 1 

This  series  of  S3  cases  comprises  patients  who  have  been 
treated  for  uterine  hemorrhage  of  myomatous  or  myopathic 
origin.  In  no  case  was  the  tumor  of  large  size,  and  in  each 
the  only  s^Tnptom  was  excessive  bleeding. 

Techxic  of  Application.  In  every  case  a  preliminary 
curettage  was  performed  and  the  curettings  examined  to 
eliminate  the  possibility  of  carcinoma  of  the  fundus.  The 
radium,  protected  by  platinum  and  rubber,  was  inserted  to 
the  fundus  of  the  uterus,  where  it  remained  for  from  eight 
to  thirty  hours.  In  by  far  the  larger  number  of  cases  the 
time  of  application  was  twenty-four  hours  and  the  amount 
of  radium  50  milligrams.  The  patients  were  discharged  from 
the  hospital  in  from  three  to  five  days  after  operation.  In 
the  light  of  our  review  of  cases  we  are  inclined  to  reduce  the 
dosage  to  50  milligrams  for  twelve  instead  of  twenty-four 
hours,  believing  that  we  will  serve  an  equally  satisfactory 
purpose  with  possibly  less  menopausal  manifestations  in 
some  cases. 

Results.  Nitrous  oxide  anesthesia  is  usually  employed 
and  the  discomfort  of  the  patient  is  minimal.  The  shorter 
stay  in  the  hospital  with  practically  no  lingering  sequelae  is 
a  large  factor  in  hospital  economics  and  favors  a  quick  return 
to  working  efficiency  on  the  part  of  the  patient.  The  post- 
operative convalescence  is  so  nearly  negative  as  to  make  it 
in  no  way  comparable  in  danger  or  possible  sequelae  to  that 
of  even  the  most  ideal  abdominal  operation.  As  in  the 
cancer  cases,  nausea  and  vomiting  follow,  lasting  one  or  two 
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days  in  only  23  and  was  absent  in  56  cases.  In  a  percentage 
of  these  cases  the  preHminary  morphinization  to  the  gas 
administration  may  be  responsible.  Occasionally  there  was 
slight  elevation  of  temperature,  and  in  one  instance  103°  F. 
was  reached.  Only  very  occasionally  was  the  convalescence 
marked  by  disagreeable  symptoms. 

We  have  obtained  successful  results  in  all  but  2  cases. 
Five  patients  were  between  seventeen  and  twenty-five  years 
of  age;  in  3  of  these  the  profuse  monorrhagia  has  been 
reduced  to  a  normal  flow.  There  were  4  cases  between 
twenty-five  and  thirty  years  of  age,  11  between  thirty  and 
thirty-five  years,  11  between  thirtj-five  and  forty,  and  54 
over  forty  years.  In  all  except  2  cases  the  periods  have 
entirely  ceased  for  intervals  varying  from  two  to  nineteen 
months.  Amenorrhea  may  immediately  follow  the  applica- 
tion of  radium;  there  may  be  one  or  at  most  two  scanty 
periods,  or  slight,  irregular  bleeding  may  occur  for  a  few 
weeks  before  the  permanent  amenorrhea  is  established.  In 
several  cases  a  scanty  flow  was  seen  after  several  months, 
but  this  was  again  followed  by  amenorrhea. 

We  have  been  interested  in  the  action  of  radium  in  its 
effects  on  leucorrhea.  Our  results  show  that  in  the  majority 
of  cases  a  yellowish  discharge  follows  its  application.  Rarely 
a  profuse  discharge  may  be  present  for  a  few  weeks,  but  is 
not  permanent.  Seventeen  of  our  patients  gave  a  history 
of  profuse  leucorrhea,  and  this  has  been  entirely  relieved 
by  the  radium.  In  the  relief  of  this  symptom  we  have  been 
greatly  surprised,  since  it  seemed  logical  to  assume  that  the 
changes  produced  in  the  endometrium  and  uterine  blood- 
vessels might  lead  to  a  permanent  and  troublesome  discharge. 

Abdominal  or  pelvic  pain  has  followed  in  20  cases,  coming 
on  immediately  after  the  ai)plication  and  lasting  a  few  days. 
It  is  of  interest  to  note  that  varying  symptoms  of  the  meno- 
pause, between  slight  and  severe,  have  been  developed  in 
22  cases  and  have  been  absent  in  44. 
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Only  two  unsuccessful  results  occurred.  One  was  in  a 
case  of  chronic  pelvic  inflammatory  disease  in  v.'hich  the 
patient's  chief  complaint  was  excessive  and  irregular  men- 
struation. This  case  was  diagnosed  incorrectly  as  a  myo- 
pathic hemorrhage  and  there  was  a  lighting  up  of  the  old 
process,  since  two  days  after  the  application  the  symptoms 
of  acute  pelvic  peritonitis  developed  and  at  operation  a  few 
weeks  later  the  findings  were  those  of  an  old  infection  with 
a  superadded  acute  process. 

In  a  second  case  the  radium  failed  completely  after  two 
50-mg.  applications  of  twenty-four  hours  each  in  the  pres- 
ence of  multiple  myomata.  When  the  uterus  was  removed 
no  visible  effects  of  the  radium  could  be  detected  either 
macroscopically  or  microscopically  upon  the  tumors  or  the 
ovaries. 

CoxcLUSiONS.  Radium  is  the  treatment  of  choice  in  all 
cases  of  small,  uncomplicated  myomata,  whose  only  symp- 
tom is  hemorrhage.  In  these  as  well  as  in  cases  of  myopathic 
hemorrhage  almost  100  per  cent,  cure  may  be  expected. 
wSuflBcient  dosage  will  produce  complete  and  permanent 
amenorrhea.  In  young  women  radium  should  be  used  with 
the  greatest  caution,  since  its  application  may  be  followed 
by  a  premature  menopause.  If  other  measures  have  failed, 
radium  may  be  employed,  but  in  small  dosage.  Irregular 
bleeding  due  to  pelvic  inflammatory  disease,  tumors  of  large 
size  or  tumors  of  any  size  complicated  by  disease  of  the 
adnexa  or  surrounding  structures,  as  well  as  single  myomata 
in  young  women,  are  to  be  treated  by  appropriate  operation 
and  not  by  the  application  of  radium.  In  no  case  of  uterine 
bleeding  should  radium  be  used  without  a  preliminary  curet- 
tage and  microscopic  examination  of  the  curettings  by  a 
competent  pathologist.  In  properly  selected  cases  the 
immediate  convalescence  is  smooth  and  restoration  to  health 
is  complete.  Pelvic  pain  rarely  occurs,  and,  as  a  rule,  is  of 
but  a  few  days'  duration.     Leucorrhea  usually  follows  the 
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application  of  radium,  but  is  not  permanent.  Not  infre- 
quently radium  has  cured  or  diminished  discharge  which 
was  present  before  its  application. 

In  this  brief  summary  we  have  attempted  to  give  a  fair 
and  unbiassed  statement  of  the  benefits,  limitations,  and 
dangers  of  radiotherapy  in  gynecology.  Our  conclusions  of 
today  may  be  completely  changed  by  our  experience  of 
tomorrow,  for  the  entire  field  of  work  is  still  in  the  period 
of  probation,  but  we  are  certain  that  the  benefits  of  this 
remedy  are  so  great  that  no  well-ordered  clinic  can  do  the 
best  work  without  it.  In  our  experience  100  mg.  have  been 
suSicient  to  serve  a  most  satisfactory  purpose  in  gynecologic 
practice. 

INFLUENCE   UPON  MENSES  BRIEFLY  SUMMARIZED   ACCORDING 
TO   AGE   OF   PATIENT 

17   TO   20 

17.     50    milligrams    for    eight   hours.      Periods    regular, 

scanty,  lasting  four  days.    Menopausal  svTnptoms. 

19.     50  milligrams  for  three  hours.    Regular  and  normal. 

20  TO  25 

21.  Two  applications  of  radium.  Xo  period  since  second 
application  in  December,  1915.  Severe  meno- 
pausal symptoms  present. 

23.  50  milligrams  for  eight  hours;  repeated  in  three 
months.  50  milligrams  for  six  hours.  Not  affected 
by  last  treatment.     Pelvic  inflammatory  trouble. 

23.  Chronic  metritis.  85  milligrams  for  twenty-four 
hours.  Xo  period  for  six  months  when  it  recurred 
very  scanty  and  at  long  intervals.  Menopausal 
symptoms  present. 
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25  TO  30 

25.  Polypoid  endometritis.    65  milligrams  for  two  hours. 

Regular,  duration  seven  days,  normal  in  quantity. 
No  pain.    No  menopausal  symptoms. 

26.  Chronic  metritis.     50  milligrams  for  eight  hours. 

Periods  scanty.     No  menopausal  symptoms. 

26.  Polypoid  endometritis.  25  milligrams  for  twenty 
six  hours.  Periods  restored  to  normal.  No  meno- 
pausal symptoms. 

29.  Chronic  metritis.  50  milligrams  for  twenty-four 
hours.  No  period  after  application.  Quite  marked 
menopausal  sjinptoms. 

30  TO  35 

31.  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

No  period  after  application.     Menopausal  symp- 
toms present  for  five  months  after  treatment. 
33.     Chronic  metritis.    50  milligrams  twenty-four  hours. 
One  period  following  month  after  application  of 
radium.    Menopausal  symptoms  present. 

32.  Chronic   metritis.     50   milligrams   for   twenty-four 

hours.    No  period.    No  menopausal  symptoms. 

33.  Polypoid  endometritis.     50  milligrams  twenty-four 

hours.  Scanty  but  regular  periods  coming  on  after 
three  months  of  amenorrhea.  No  menopausal 
symptoms. 

33.  Myoma  uteri.    50  milligrams  for  eight  hours.    Periods 

regular,  scanty,  lasting  four  days.  Menopausal 
symptoms. 

34.  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

Two    periods,    first    very    profuse.      Menopausal 
sjinptoms. 
34.     Chronic   metritis.     50   milligrams   for   twenty-four 
hours.      First   period,   barely   blood-tinged;   next 
period,  nearer  normal.    No  menopausal  symptoms. 
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31.  Chronic  metritis.  50  milligrams  for  ten  hours. 
Periods  regular  and  normal  for  six  months.  Then 
bleeding  recurred  as  profuse  as  before,  lasting 
eighteen  days.    Menopausal  sjinptoms. 

34.  Chronic   metritis.      50   milligrams   for   twenty-four 

hours.  Periods  present  for  seven  months  after 
application,  none  for  eight  months.  Menopausal 
symptoms. 

31.  Chronic  metritis.  50  milligrams  for  twenty-four 
hours.  Bleeding  ceased  twenty-one  days  after 
application.    Slight  menopausal  symptoms. 

29.  Chronic  metritis.  50  milligrams  for  twenty-four 
hours.     Xo  periods.     No  menopausal  s\Tnptoms. 

35  TO  40 
37.     Metritis  and  pelvic  inflammatory  disease.    85  milli- 
grams for  twenty-four  hours.    Failure.    Operation 
necessarj'. 

37.  Chronic   metritis.      50   milligrams    for   twenty-four 

hours.     Too  recent  to  report. 

35.  Chronic   metritis.     50   milligrams   for   twenty-four 

hours.    One  period.    Menopausal  symptoms. 

38.  Myoma  uteri.    85  milligrams  for  twenty-four  hours. 

No  period  until  sixteen  months  after  application 
when  scanty  flow  occurred.  No  menopausal 
symptoms. 

35.  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

Too  recent  to  report. 

39.  Myoma  uteri.     50  milligrams  for  twenty-four  hour. 

Two  normal  periods,  then  cessation.  Menopausal 
symptoms. 

36.  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

No  periods.     Menopausal  symptoms. 
36.     Myoma  uteri.    50  milligrams  for  twenty-four  hours. 
No  periods.     Menopausal  s\'mptoms. 


432     RADIUM  IX   BEXIGN    UTERI XE  HEMORRHAGE 

35.    Myoma  uteri.    No  periods.    INIenopausal  sjTQptoms. 

35.  Myoma  uteri.  50  milligrams  for  twenty-four  hours. 
First  period  very  profuse.  Since  then,  free  but 
much  less  than  since  before  treatment.  No  meno- 
pausal s\T2iptoms. 

39.  Myoma  uteri.     50  milligrams  of  radium  for  twelve 

hours.  With  exception  of  second  month  following 
treatment,  periods  have  been  regular  but  profuse 
(skipped  eight  weeks).    No  menopausal  symptoms. 

40  TO  45 

42,  Myoma  uteri.  50  milligrams  for  twenty-four  hours. 
No  menopausal  symptoms. 

44.  Myoma  uteri.  50  milligrams  for  twenty-four  hours. 
Slight  continuous  flow  for  six  weeks.  Then  com- 
plete cessation.    No  menopausal  symptoms. 

42.  Myoma  uteri.    85  milligrams  for  twenty-four  hours. 

No  bleeding.    Menopausal  symptoms  present. 

43.  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

Too  recent  to  report. 

44.  Myoma  uteri.    85  milligrams  for  twenty-four  hours. 

Two  scant}'  periods.     Menopausal  symptoms. 

40.  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

Flow  unchanged.     No  menopausal  symptoms. 

42.  Myoma  uteri.    85  milligrams  for  twenty-four  hours. 

No  periods.     Menopausal  symptoms  present. 
40.    Myoma  uteri.    50  milligrams  for  twenty-four  hours. 
Three  free  periods,  then  cessation. 

43.  Myoma  uteri.    50  milligrams  for  eight  hours.    Cessa- 

tion for  six  months.     Periods  again  at  sixth  and 
seventh   month.      Then    cessation.      INIenopausal 
symptoms. 
40.     Chronic   metritis.      50   milligrams   for   twenty-four 
hours.     No  periods.     Menopausal  symptoms. 
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40.  Chronic  metritis.  85  milligrams  for  twenty-four 
hours.  Xo  periods.  ^Menopausal  symptoms  present. 

42.  Myoma  uteri.    So  milligrams  for  twenty-four  hours. 

Periods  none.    ^Menopausal  symptoms  none. 

43.  Chronic   metritis.      85    milligrams    for   twenty-four 

hours.  Xo  periods.  Menopausal  symptoms  present. 

44.  ]Myoma  uteri.    85  milligrams  for  twenty-four  hours. 

One  period.     ^Menopausal  symptoms  present. 

43.  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

One,  scanty  flow.    Menopausal  symptoms  present. 

44.  ]Myoma  uteri.    50  milligrams  radium  for  twenty-four 

hours.  One  period  after  application.  Xo  meno- 
pausal symptoms. 

43.  ^lyoma  uteri.  85  milligrams  for  twenty-four  hours. 
Regular  and  normal.    X'o  menopausal  sjinptoms. 

43.  Myoma  uteri.  50  milligrams  for  twenty-four  hours. 
Periods  none.     Menopausal  symptoms  present. 

42.  ]Myoma  uteri.  50  milligrams  for  twenty-four  hours. 
X^o  periods.    X'o  menopausal  s^Tnptoms. 

42.  Chronic  metritis.     Two   periods   after   application. 

Xo  menopausal  symptoms. 

43.  ]^Iyoma  uteri.    85  milligrams  for  twenty-four  hours. 

Two  months  with  period  at  each  month.  ^leno- 
pausal  symptoms  present. 

44.  Myoma  uteri.    Periods  none.    ^lenopausal  symptoms 

none.     50  milligrams  for  twenty-four  hours. 

40.  Chronic   metritis.      50    milligrams   for   twenty-four 

hours.    Xo  periods.    X'o  menopausal  symptoms. 
43.     Chronic   metritis.     50    milligrams    for   twenty-four 
hours.     Xo  periods.     Xo  menopausal  symptoms. 

41.  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

Two  scanty  periods  after  application.    Menopausal 
sjinptoms  present. 
41.     Chronic   metritis.      50    milligrams    for   twenty-four 
hours.    Two  scanty  periods  after  application.    Xo 
menopausal  symptoms. 

Gyn  Soc  28 
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45  TO  50 

47.  Chronic   metritis.      50  milligrams  for    twenty-four 

hours.  No  periods.  ^Menopausal  symptoms  present. 

45.  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

No  periods.    Menopausal  symptoms  present. 

46.  Myoma  uteri.    50  milligrams  for  twenty  hours.    No 

periods.     No  menopausal  symptoms. 

46.  Myoma  uteri.  50  milligrams  for  twelve  hours. 
Periods  normal  for  three  months,  followed  by  com- 
plete cessation.     No  menopausal  symptoms. 

45.  Chronic  metritis.  85  milligrams  for  twenty-four 
hours.  No  periods.  Menopausal  symptoms  present. 

49.  Myoma  uteri.  50  milligrams  for  twenty-four  hours. 
Two  periods.    jMenopausal  symptoms  present. 

49.  Chronic  metritis.  50  milligrams  for  twenty-four 
hours.  No  periods.  Menopausal  sjTnptoms  present. 

45.  Chronic  metritis.  85  milligrams  for  twenty-four 
hours.    No  periods.    No  menopausal  symptoms. 

45.  Myoma  uteri.  50  milligrams  for  twenty-four  hours. 
Period  for  two  months.  Menopausal  symptoms 
present. 

48.  ]Myoma    uteri.       50     milligrams    for    twenty-four 

hours.     Two    scanty    periods.      No    menopausal 
symptoms. 

49.  Chronic  metritis.     One  period.     [Menopausal  symp- 

toms present. 
48.    Myoma  uteri.    85  milligrams  for  twenty-four  hours. 

One   period   after   application.     No   menopausal 

symptoms. 
45.     Chronic   metritis.      50   milligrams   for   twenty-four 

hours.     Scanty  periods  for  four  months.     ]Meno- 

pausal  symptoms  present. 
45.     Myoma  uteri.    85  milligrams  for  twenty-four  hours. 

No  periods.     No  menopausal  symptoms. 
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46.  Myoma  uteri.    75  milligrams  for  twenty-four  hours. 

Two  slight  periods.  Menopausal  symptoms  present. 

45.    Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

Two  free  periods.    Menopausal  sjTnptoms  present. 

47.  ]Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

Too  recent  to  report. 
45.     Chronic    metritis.      Periods,    three.      ^Menopausal 

sjTnptoms  present. 
47.     ^lyoma  uteri.     Two  applications  of  50  milligrams 

each  for  twenty-four  hours.    Periods  continue,  very 

profuse. 

49,  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

Periods  none.     Xo  menopausal  s\-mptoms. 

50  TO  55 

50.  ]Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

No  periods.     No  menopausal  symptoms. 

50.  Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

One  period.     ^lenopausal  symptoms  none. 

51.  Myoma  uteri.    40  milligrams  for  thirty  hours.    One 

scanty  period.    No  menopausal  symptoms. 
51.    Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

Too  recent  to  report. 
50.     Chronic    metritis.      No    periods.      No    menopausal 

symptoms. 
50.     Chronic  metritis.     One  period.    Menopausal  symp- 
toms. 
54.     Chronic   metritis.     50   milligrams   for   twenty-four 

hours.     No  periods.     No  menopausal  symptoms. 
53.    Myoma  uteri.    S5  milligrams  for  twenty-four  hours. 

No  periods.     Menopausal  symptoms  present. 
50.     Myoma  uteri.    50  milligrams  for  twenty-four  hours. 

No  peri(xls.     No  menopausal  symptoms. 
50.     Myoma  uteri.    S5  milligrams  for  twenty-four  hours. 

No  periods.     Menopausal  symptoms  present. 
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NUMBER  OF  CASES  ACCORDING  TO  AGE   OF  PATIENTS 
17  to  20  years 2 


20  to  25 
25  to  30 
30  to  35 
35  to  40 
40  to  45 
45  to  50 
50  to  55 


3 

5 

13 

16 
28 
23 
10 

100 


PATHOLOGICAL  CONDITIONS 

Myoma 60 

Chronic  metritis 36 

Polj-poid  endometritis 3 

Cervical  stump 1 

100 
INFLUENCE   ON  PERIODS 

Immediate  cessation 40 

One  period 18 

Two  or  more  periods 23 

Return  to  normal  and  regular 15 

No  relief 2 

Not  traced 2 

Duration  of  Amenorrhea 

1  to    2  months 6 

2  to    3       "          3 

3  to   4       "           4 

4  to    5       "          7 

5  to    6       "           2 

6  to    7       "           13 

7  to    8       "           2 

8  to    9       "           4 

9  to  10       "           0 

10  to  11       "           2 

11  to  12       "          4 

12  to  14       "           5 

14  to  16       "           7 

16  to  18       "           5 

18  to  24       "           4 
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Retdrn  of  Bleeding 

None 74 

To  normal  after  months  of  cessation 4 

Once  or  twice  only,  then  amenorrhea 1 

Profuse  1 

Not  stated 8 

Not  traced 2 

LEUCORRHEA   FOLLOWING  RADLVTION 

None 44 

Profuse  with  complete  cessation 19 

Slight,  following  radiation 26 

Cured  by  radium 5 

Not  stated 6 

PAIN   FOLLOWING   RADL^-TION 

Absent 64 

Present,  usually  slight 30 

Not  stated 6 

NAUSIL\  ANT)   VOMITING   FOLLOWING  R.\DIATION 

None 58 

Present 25 

Not  stated 17 

COMPLICATIONS 

Present  (pyometra) 1 

None 97 

Subsequent  operation  necessary 2 

STIVIPTO.MS  OF  MENOPAUSE  PRESENT  IN  FOLLOWING  AGES 

17  to  20  years 1 

20  to  25     " 1 

25  to  30     " 1 

30  to  35     " S 

35  to  40     " S 

40  to  45     " 19 

45  to  50     " 10 

50  to  55     " 5 

53 

None 37 

Not  stated 10 

100 


RADIimi  IN  UTERINE  CANCER 


By  Harold  Bailey,  M.D. 

Neiv  York 


Radil^i  has  proved  to  be  of  great  value  in  the  treatment  of 
uterine  cancer  of  the  inoperable  type.  It  not  only  amelio- 
rates the  sjTnptoms,  but  in  many  cases  the  entire  process 
comes  to  a  standstill,  with  few  or  no  clinical  evidences  of  the 
disease  remaining.  Those  who  have  been  applying  the  sub- 
stance with  the  usual  technic  scarcely  doubt  that  it  causes 
a  disappearance  of  the  tumor  tissue  which  is  in  close  proximity 
to  the  applicator.  Notwithstanding,  he  would  be  an  unwise 
man  who  would  advise  its  use  in  the  operable  case,  even 
when  the  cancer  involves  but  one  cervical  lip  and  appears 
to  be  only  a  local  disease.  AMiy  is  this  so?  The  answer  is 
that  the  effect  of  the  rays  is  not  under  the  control  of  the  user. 
Small  doses  of  radium  may  be  safe  but  they  do  not  reach  the 
outposts  of  the  disease ;  on  the  other  hand,  large  doses  may 
destroy  all  of  the  cancer  but  much  damage  is  also  done  to 
the  normal  tissues. 

Reports  from  the  various  clinics  show  that  the  inoperable 
cases  have  a  clinical  cure  rate  of  15  to  25  per  cent.  The 
inference  is  that  treated  by  the  same  technic  the  operable 
cases  would  show  a  cure  rate  that  would  be  very  high. 
Howard  Kelly  has  prophesied  that  eventually  the  cure  rate 
of  the  operable  class  will  be  raised  to  75  per  cent,  by  radium 
and  operation. 
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I  believe  that  it  is  only  a  question  of  improvement  in 
technic,  so  that  the  entire  pelvis  may  be  radiated  effectively 
without  damage  to  the  normal  tissues,  when  all  operable 
cases  of  cancer  of  the  cervix  will  be  treated  with  radium.  At 
present  even  preoperative  treatment  is  not  justified  because 
of  the  difficulties  in  removing  the  organ  from  the  inflamed 
pelvis. 

The  justification  for  the  use  of  radium  in  uterine  cancer  at 
present  lies  not  in  the  fact  that  a  certain  proportion  of  the 
cases  will  be  cured,  but  rather  that  in  inoperable  cancer  the 
patient  has  but  a  short  time  to  live  and  the  damage  to  the 
normal  tissues  is  but  an  incident  and  may  be  discounted  in 
the  attempt  to  obtain  a  permanent  retrogression. 

After  ten  years,  the  last  four  very  active  ones,  in  which 
experience  has  been  gained  in  the  use  of  radium  in  deep- 
seated  work,  it  is  time  that  the  technic  be  so  standardized 
that  the  treatment  of  cervical  cancers  may  be  conducted 
without  injury  to  the  normal  tissue  of  the  hollow  viscera 
immediately  surrounding  the  affected  part. 

\'ariation  in  the  dosage  as  advised  by  the  leaders  of  the 
different  clinics  extends  from  50  mg.  of  the  salt  to  1000  or 
e^en  loOO  mc.  of  the  emanation.  The  length  of  time  of  the 
application  receives  so  little  consideration  that  it  usually 
depends  on  convenience,  that  of  the  half  or  full  day  being 
usually  favored.  Inside  the  body — ^the  vagina  or  the  uterus 
— distance  is  seldom  taken  into  account.  The  more  or  less 
mythical  "extraordinary  resistance  of  the  vaginal  mucous 
membrane"  is  relied  upon,  and  unknown  or  forgotten  are  the 
distance  factors  of  safety  demonstrated  dail\-  by  those  who 
use  radium  upon  the  surface  of  the  body. 

Reapplication  of  the  radium  is  sometimes  made  week  after 
week  to  the  very  same  area  that  was  originally  treated,  in 
the  hoi)e  that  in  some  miraculous  manner  the  rays  will  exert 
their  curative  influence  at  a  farther  distance  and  yet  do  no 
harm  to  the  nearby  tissue.    The  attention  being  riveted  to  the 
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local  lesion,  it  has  not  occurred  to  many  that  there  are  paths 
for  directing  the  rays  to  the  affected  part  other  than  through 
the  vagina.  Little  heed  was  paid  to  cross-raying  until  the 
treatment  of  fibroids  made  it  necessary. 

The  thickness  of  the  metal  filter  of  lead  or  platinum  is 
usually  standard  at  1  or  2  cm.  in  all  directions.  That  the 
side  of  the  filter  away  from  the  lesion  might  be  considerably 
thicker  has  not  been  made  an  important  item  in  the  technic 
excepting  by  Kelly  and  Burnham,  who  use  the  lead  cup  or 
layer  of  beaten  gold  to  cover  the  back  of  the  capsule. 

Furthermore,  the  treatment  of  the  far-advanced  post- 
operative and  inoperable  cases  where  the  vaginal  walls  and 
the  rectum  or  the  bladder  or  both  are  involved,  should 
cease.  It  is  not  only  a  waste  of  time  but  it  actually  does 
harm  to  the  patient  by  making  her  remaining  days  more 
painful.  Merely  palliative  treatment  of  this  class  is  spoken 
of,  but  it  is  not  evident  in  what  the  palliation  lies  unless  it  is 
the  lessening  of  the  discharge,  which  relief  at  most  is  very 
temporary. 

Until  these  faults  (of  which,  perhaps,  none  of  us  has  been 
guiltless)  are  remedied,  radium  can  hardly  fill  a  field  of 
usefulness  except  in  inoperable  cancer. 

Radium  Treatment  of  Uterine  Cancer  at  the  Memo- 
rial Hospital.  At  the  Memorial  Hospital,  New  York, 
there  have  been  120  cases  of  uterine  cancer  under  radium 
treatment  during  a  period  of  two  and  a  quarter  years,  from 
January,  1915,  to  May  1,  1917.  These  cases  have  been  on 
the  service  of  Dr.  George  H.  Mallett,  to  whom  I  am  indebted 
for  many  courtesies. 

Owing  to  the  beneficence  of  Dr.  James  Douglas  the 
hospital  has  had  a  steadily  increasing  supply  of  radium,  so 
that  it  now  possesses  over  2.5  grams. 

The  hospital  has  a  physical  department,  formerly  under 
the  charge  of  Dr.  George  Bosworth  and  now  under  that  of 
Mr.  G.  Failla,  and  I  wish  here  to  express  my  appreciation  of 


Fig.  1. — Old  lead  bomb  applicator. 
Fig.  2. — Present  Hg.  filter. 
Fig.  3. — New  Hg.  apparatus. 
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their  diligence  and  patience  in  preparing  the  appHcators 
and  for  the  many  useful  suggestions  that  they  have  made. 

All  of  the  work  has  been  with  the  emanation.  It  permits 
of  a  more  accurate  application  because  of  the  small  size  of  the 
containers,  and  it  represents  the  full  ray  strength  of  the  metal. 
A  millicurie  of  the  emanation  is  that  amount  of  the  gas  which 
is  in  equilibrium  with  a  milligram  of  the  metal.  As  the 
salts  which  are  so  often  used  are  approximately  50  per  cent, 
strength  the  confusion  concerning  the  dosage  would  be 
lessened  if  all  reporters  would  speak  of  it  in  terms  of  the  metal. 

In  1915  there  were  50  cases  treated,  the  same  number  in 
1916,  and  the  remaining  20  have  been  under  treatment 
this  year.  In  the  fu-st  part  of  the  work  there  was  no  selec- 
tion of  the  cases,  but  since  the  latter  part  of  1916  I  have 
been  quite  particular  in  this  regard.  In  the  entire  series 
there  were  3  operable  cases  that  were  treated  with  radium 
alone,  but  in  each  of  these  cases  there  were  physical  or 
psychological  reasons  which  made  operation  impossible.  Fol- 
lowing the  treatment  there  were  3  cases  operated  by  others, 
each  time  with  our  concurrence  or  advice,  and  in  all  3  the 
specimens  were  obtained.  In  1915  and  the  early  part  of 
1916  there  were  26  patients  who  had  the  Percy  operation 
previous  to  the  application  of  the  radium.  A  hysterectomy 
was  done  on  1  case  of  cancer  of  the  body  with  extensive 
involvement  of  the  uterine  wall. 

Technic.  In  1907  Dominici  devised  the  method  of  using 
hard  radiations,  "the  ultra  penetrating  rays,"  and  cutting 
off  the  softer  beta  rays  by  filters  of  lead.  His  followers, 
Wickham  and  especially  Cheron,  led  the  way  in  the  treat- 
ment of  uterine  cancer  by  this  method.  At  first,  amounts 
of  50  to  100  mg.  of  the  salt-RaBr  were  used,  but  later  Cheron 
arrived  at  the  conclusion  that  massive  doses  produce  the 
best  results,  and  warned  against  the  use  of  a  small  dose  of 
less  than  50  mg. 

At  Memorial  Hospital,  in   1915,  one  technic  was  con- 


442  RADIUM  IN    UTERINE  CANCER 

tinued  throughout  the  year.  It  was  patterned  after  the 
French  method,  and  differed  from  it  onl}^  in  the  time  length 
of  the  apphcations.  The  apphcators  were  similar  to  the  ones 
so  often  shown — a  small  lead  capsule  about  the  diameter 
of  a  lead-pencil  and  about  2.5  cm.  long,  the  wall  being  every- 
where 2  mm.  thick;  a  flat  2  mm.  thick  lead  applicator  2.5 
cm.  square,  for  use  in  the  vagina  and  a  probe  applicator  of 
silver  for  use  within  the  uterus.  Besides  the  vaginal  and 
uterine  treatments,  applications  were  made  within  the  rectum 
by  placing  the  lead  capsule  within  the  T  cross  piece  of  a 
rubber  tube  similar  to  the  ordinary  vaginal  drainage  tube. 
After  insertion  into  the  rectum  folded  the  arms  of  the  T 
would  be  lifted  and  serve  to  hold  the  applicator  in  the 
position  desired.  All  of  the  applicators  when  used  were 
covered  with  2  mm.  of  rubber  except  the  silver  intra-uterine 
probe,  which  was  seldom  so  covered  as  it  was  thought  at  the 
time  that  the  uterine  muscle  would  act  as  a  sufficient  filter 
for  the  secondary  rays. 

During  the  first  nine  months  of  1915  many  of  the  cases, 
about  30  in  all,  were  given,  in  addition  to  the  radium,  treat- 
ments with  the  Coolidge  tube. 

At  the  end  of  the  first  year  the  number  of  cases  classed  as 
in  good  condition  amounted  to  26  per  cent.,  this  figure 
changing  to  10  per  cent,  at  the  end  of  1916.  Still,  the  results 
of  the  first  year  were  very  unsatisfactory,  for  a  great  many 
cases  had  bladder  or  rectal  irritation  or  both,  and  a  very 
considerable  number  of  them  developed  with  the  progress 
of  the  disease,  either  bladder  or  rectal  fistulse. 

Technie  of  1916:  Two  changes  were  made  in  the  technic 
at  the  beginning  of  the  second  year  which  still  remain  as 
standard. 

1.  The  metal  filter  was  changed  from  lead  to  platinum. 
The  latter  metal  is  a  much  better  filter  because  of  its  density 
and  the  secondary  rays  are  not  as  hard  as  those  from  lead, 
consequently  the  irritation  of  the  surrounding  organs  is  not 
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as  great.  The  same  change  was  made  in  many  other  clinics, 
but  some  covered  the  lead  with  brass  or  even  used  three 
metals  to  overcome  this  secondary  ray  effect. 

2.  With  the  small  capsule  no  application  was  made  without 
having  it  inserted  into  the  cervix  or  the  uterus.  In  other 
words,  the  capsule  was  not  placed  in  the  vault  of  the  vagina 
against  the  tumor,  and  whereas  formerly  the  vagina  was 
loosely  packed  with  gauze  in  order  to  hold  the  radium  in 
place,  from  this  time  on  the  gauze  was  applied  with  the 
purpose  of  giving  distance  between  the  applicator  and  the 
vaginal  vault.  The  idea  of  obtaining  distance  led  perforce 
to  the  giving  up  of  the  rectal  applications. 

These  precautions  made  a  striking  difference  in  the  comfort 
of  the  patients,  for  the  proctitis  and  the  cystitis  cases  became 
fewer  in  number  and  the  total  of  those  developing  fistulae 
in  the  course  of  their  disease  dropped  to  6  per  cent,  for  the 
year,  notwithstanding  that  the  total  average  dose  for  each 
patient  was  much  larger. 

A  trial  was  made  with  steel  needles  containing  emanation 
for  insertion  into  those  tumors  which  grew  into  the  vagina, 
but  burns  from  the  beta  rays  observed  in  one  or  two  cases 
led  to  a  discontinuance  of  this  method. 

Development  of  the  Mercury  Filter  Apparatus 
Now  IN  Use.  Early  in  the  second  year,  having  desisted  in 
the  treatment  by  cross-firing  from  the  rectum  and  vagina, 
I  was  forced  to  find  a  new  method  of  filtering  the  radium  so 
that  it  might  again  be  undertaken.  The  repeated  treatments 
week  after  week,  with  the  radium  applicator  about  in  the 
same  place  in  the  cervix,  resulted  in  a  local  necrosis  of  that 
portion  which  after  the  first  treatment  was  presumably 
free  of  active  cancer  cells.  Knowing  that  the  diffusion  into 
the  tumor  of  a  lethal  dose  was  not  enhanced  to  any  great 
extent  by  reapplication,  and  following  the  suggestion  of  Kelly 
and  Burnham  in  their  use  of  the  larger  doses  surrounded  by 
an  extra  filter  in  the  shape  of  their  lead  cup,  I  constructed  a 
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solid  lead  globe  with  a  diameter  of  3.5  cm.  One  pole  was 
sawed  off  and  a  set-in  made  to  hold  the  platinum  capsules. 
This  was  applied,  with  the  capsules  holding  1000  mc.  of  the 
emanation,  nine  times  during  the  months  of  March,  April 
and  May,  1916.  There  were  no  burns,  but  there  was  consider- 
able irritation  of  tlie  neighboring  parts.  As  the  ionization 
through  2  cm.  of  lead  is  less  than  5  per  cent,  of  the  original 
amount  it  would  seem  that  possibly  the  irritative  action  was 
due  to  secondary  rays. 

As  a  filter  for  the  rays,  mercury  is  the  best  of  all  the  metals. 
For  all  substances  the  coefficient  of  absorption  is  in  relation  to 
the  density.  For  the  lighter  substances,  as  aluminum  and 
iron,  the  increase  of  the  absorption  through  varying  depths 
of  the  material  is  ahnost  exponential;  but  with  the  heavier 
substances,  as  lead  and  mercury  this  is  not  so.  With  these 
latter  materials  every  millimeter  of  increase  in  thickness 
leads  to  decided  changes  in  the  absorption  coefficient.  The 
variation  with  mercury  is  much  greater  than  with  lead,  and 
with  penetration  through  a  thickness  of  1  cm.  or  over  the 
absorption  is  about  one-third  greater  than  with  lead. 

With  these  facts  at  hand  an  applicator  was  then  devised  of 
about  the  same  shape  as  the  other  but  consisting  of  a  thin  cup 
or  capsule  of  iron.  Into  this  was  poured  mercury  to  a  thick- 
ness of  2  cm.  The  top  of  this  apparatus  was  a  receptacle 
with  its  sides  protected  by  6  mm.  of  lead  to  hold  the  platinum 
tubes,  and  over  this  was  a  hard  rubber  cap.  Rubber  tubing 
to  the  thickness  of  2  or  3  mm.  was  used  to  cover  the  iron.  At 
the  lower  end  was  a  flexible  wire  for  directing  the  apparatus 
as  in  the  Kelly  and  Burnham  cup.  Lately,  another  similar 
apparatus  has  been  made  with  the  side  wall  of  the  iron 
capsule  extending  1  cm.  above  the  radium.  The  thickness 
of  the  mercury  at  the  projecting  end  is  1  cm.  and  behind  the 
radium  there  are  2  cm.  The  physical  department  has  roughly 
measured  the  ionization  of  bare  radium  through  1  cm.  of 
mercury  and  found  it  to  be  in  the  neighborhood  of  1  per  cent.. 
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and  through  2  cm.  to  be  0.5  per  cent.  I  hope  later,  with  the 
help  of  IVIr.  Failla  and  his  staff,  to  make  accurate  measure- 
ments of  the  ionization  through  varying  thicknesses  of 
mercury  and  as  nearly  as  possible  under  the  same  conditions 
as  would  be  met  in  the  clinical  work,  so  that  if  possible  a 
smaller  but  equally  effective  machine  may  be  constructed. 

In  using  the  "mercury  bomb''  two  objects  are  to  be  accom- 
plished: (1)  the  cross-fire  with  a  piece  of  radium  within  the 
cervLx,  and  (2)  to  carry  the  radiation  for  a  considerable 
distance  into  the  pelvis.  Therefore  a  platinum  tube  of  100 
mc.  of  the  emanation  is  placed  within  the  cervical  opening  and 
left  for  six  hours.  At  the  same  time  the  apparatus  is  inserted 
into  the  vagina  and  directed  toward  the  lesion  in  the  cervix, 
and  with  the  hard  rubber  cap  pressed  against  the  ulceration. 
It  is  kept  in  position  for  two  hours  by  packing  a  strip  of  gauze 
between  it  and  the  vaginal  wall,  if  the  vagina  is  roomy,  and 
by  fastening  the  wire  stem  to  the  thigh  by  adhesive  plaster. 
It  is  necessary  to  have  the  patient  on  the  examining  table 
throughout  the  treatment,  so  that  the  apparatus  will  not  sag 
and  lose  its  proper  direction.  The  comfort  of  the  patient  is 
aided  by  placing  a  sandbag  beneath  the  knees. 

At  the  next  vaginal  application,  usually  the  following 
week,  the  "bomb"  is  directed  toward  the  right  parametrium 
for  one  hour  and  held  in  place  by  strapping  the  stem  with 
adhesive  to  the  abducted  and  slightly  flexed  thigh  of  the 
opposite  side.  The  left  parametrium  is  then  treated  in  a 
similar  manner  for  one  hour. 

The  weight  of  the  apparatus,  about  12  ounces,  permits  of 
its  use  for  only  two-hour  periods. 

By  this  method  a  lethal  dose  for  the  average  uterine  cancer 
cells  is  delivered  into  the  pelvis  for  a  distance  of  6  to  8  cm. 
If  as  histological  examination  seems  to  prove  an  amount  of 
radium  equal  to  100  mc.  produces  a  lethal  influence  on  tumor 
cells  at  a  distance  of  3  cm.,  then  as  the  strength  of  the  radia- 
tion is  inversely  proportional  to  the  square  of  the  distance, 
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600  me.  would  deliver  a  similar  dose  to  the  cells  at  a  distance 
of  7.3  cm.  according  to  the  following  formula: 

distance  1  3  (cm.)  1  . 

— -—  =  — —  = do  =  3  V^  =  7.35 


\     Jiitensity  \ 


100 


In  addition  to  the  vaginal  treatments  the  lower  part  of  the 
abdomen  is  divided  into  three  segments,  one  over  the  svtq- 
physis  and  one  at  each  side  just  above  Poupart's  ligament, 
and  applications  are  made  to  these  areas  with  the  same 
mass  of  emanation  that  was  used  in  the  vagina.  Instead 
of  the  usual  radium  pack  of  many  small  doses  spread  over  a 
considerable  area  at  2  cm.  distance  the  radium  is  placed  in 
one  mass  at  4  cm.  and  is  left  in  place  for  six  hours.  It  was 
found  convenient  to  use  a  block  of  wood  4  cm.  thick  to  place 
the  radium  on,  and  the  sides  and  cover  of  this  block  were 
lined  with  3  mm.  of  lead.  This  dose  so  used  is  just  on  the 
border-line  of  the  erjlhema  dose  as  I  have  demonstrated  to 
my  satisfaction.  The  rays  at  the  distance  of  4  cm.  are 
more  homogeneous,  and  thus  the  skin  dose  approximates  that 
received  deep  in  the  pelvis.  These  abdominal  treatments 
may  be  given  the  same  twenty-four-hour  period  as  the  first 
vaginal.  In  cases  in  which  there  is  induration  in  the  back 
of  the  pelvis  the  same  mass  is  also  applied  over  the  sacrum. 

An  example  of  recording  an  actual  case  under  treatment  by 
this  method  is  as  follows: 

Right.  Center.  Left. 

Abdominal  treatments 

at  4  cm.  distance 3000  mc.  hours        3000  mc.  hours         3000  mc.  hours 

Vaginal  treatments 625  mc.  hours         1200  Bomb  600  Bomb 

Bomb  applicator        540  capsule 

in  cervix 
400  in  cervix 
Sacral  treatments 

at  4  cm.  distance 3000  mc.  hours  

In  21  women  there  have  been  60  applications  of  the 
mercury  apparatus  between  December,  1916,  and  May  of 
this  year.  In  these  women  there  have  been  only  3  cases  of 
rectal  irritation,  and  one  of  these  patients  is  apparently  free 
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from  cancer  and  another  is  greatly  improved.  It  is  a  little 
early  to  pass  judgment  as  regards  the  irritation,  but  the  local 
slough  so  commonly  seen  in  the  old  method  seems  to  be 
avoided. 

TABLE  I. — RADIUM  DOSAGE 


1915. 

1916. 

1917  (4  months). 

Number  of  cases    . 

50 

50 

20 

Number  of  treatments 

172 

140 

45  abdominal,  57 
vaginal-uterine. 

Average  uterine  or  vag- 
inal dose  .... 

50  mc.  X  20  hours 
1072  mc.  hours 

100  mc.  X  15  to  20 
1791  mc.  hrs. 

600  mc.  X  1  to  2  hrs. 
or  100  for  6  to  10 
hours;  830  mc.  hr. 

-Average  total  vaginal 
dose 

3682  mc.  hours 

5016  mc.  hours 

2421  mc.  hours. 

Average  abdominal 
dose 

Average  total  abdomi- 
dose 

X-ray  of  30 
patients,  average 
dose  SOX 

Average  i-ray  total 
dose  300X 

4  cm.  distance;  2934 
mc.  hours. 

6577  mc.  hours. 

In  examining  the  above  table  it  will  be  seen  that  the 
average  dose  of  1915  was  small,  and  it  will  be  remembered 
that  the  filtering  was  almost  entirely  with  lead.  During  the 
second  year  the  actual  amount  of  the  emanation  used 
at  each  treatment  was  doubled  and  the  duration  of  appli- 
cation kept  nearly  as  long.  As  far  as  we  have  gone 
this  year  the  principle  of  cross-raying  has  been  uppermost 
in  our  minds.  While  the  radium  amount  has  been  many 
times  larger  the  time  has  been  very  much  shortened,  so  that 
as  far  as  the  various  methods  may  be  compared  the  average 
total  vaginal  dose  from  the  stand-point  of  millicurie  hours 
has  been  greatly  reduced. 

The  abdominal  treatments  are  accessory  applications  which 
may  be  compared  with  the  roentgen-ray  treatments  of  1915. 
No  one  can  read  the  history  of  Bumm's  cases  which  were 
treated  with  .r-rays  alone  without  drawing  the  conclusion 
that  there  is  a  future  for  this  treatment  in  uterine  cancer. 
The  combined  treatment  with  .r-ravs  and  radium  is  logical 
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and  the  adopted  technic  in  many  clinics.  The  gamma  rays 
from  a  CooHdge  tube  per  unit  of  time  are  far  greater  than 
any  amount  of  radium  that  is  likely  to  be  used. 

X-ray  treatments  which  were  given  to  about  30  cases  were 
administered  once  a  week.  They  were  time-consuming, 
and  as  the  cases  multiplied  it  seemed  impossible  to  continue 
them.  Furthermore,  from  the  stand-point  of  frequency  the 
treatments  lacked  force. 


TABLE  II. — RESULTS  AS  REGARDS  PREVIOUS  TREATMENT 


Number 
of  cases 
treated. 

Unimproved. 

Improved. 

Year. 

Dead. 

Unim- 
proved. 

Greatly 
improved. 

Apparently 

free  from 

cancer. 

Primary.      .        [\l\l 
Recurrent      .        1  |g}g 
Percy       .      .        {\l\l 

17 
31 

18 

8 

15 
11 

100 

15 
17 

16 
5 

12 
9 

74  + 

0 
6 

0 

1 

0 
0 

7  = 
81  per  cent. 

0 
3 

1 

1 

1 
0 

6  + 

2 
5 

1 
1 

2 
2 

13  = 
19  per  cent. 

In  the  classification  of  cases  those  which  had  an  exploratory 
laparotomy  or  a  simple  cauterization  were  termed  primary, 
together  with  those  which  had  no  operative  treatment.  The 
recurrent  cases  were  those  that  had  some  type  of  hysterec- 
tomy, and  all  but  one  were  referred  from  other  institutions. 
Of  the  Percy  cases  3  were  operated  elsewhere  and  the 
remainder  were  operated  by  Dr.  Mallett,  to  whose  service 
I  am  attached. 

The  recurrent  cases  show  the  lowest  percentage  of  im- 
provement, and  they  were  also  the  hardest  to  treat.  The 
recurrence  is  usually  behind  the  vaginal  vault,  and  the  vagina 
itself  is  usually  foreshortened  and  contracted.  The  Percy 
and  the  primary  cases  show  about  the  same  percentage  of 
improvement,  but  the  frequency  of  fistulse  in  the  former 
both  immediately  following  the  operation  and  after  the 
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radium  treatments  have  caused  us  to  forsake  the  Percy 
operation  as  a  procedure  preparatory  to  the  use  of  radium 
except  in  one  type  of  case — namely,  the  cervical  cancer  with 
cauliflower-like  growth  extending  into  the  vagina.  It  seems 
to  me  the  large  mass  of  this  cancer  may  with  profit  be 
removed  by  the  cautery,  and  it  is  questionable  whether  the 
local  use  of  the  old-fashioned  hot  iron  is  not  better  than 
the  more  lengthy  and  formidable  procedure.  Nevertheless, 
the  figures  must  receive  consideration,  and  I  may  add 
that  the  four  Percy  cases  now  apparently  free  from  cancer 
are  in  excellent  condition. 

The  primary  cases  are  more  amenable  to  the  application  of 
radium  and  the  results  are  slightly  better  than  where  previous 
treatment  had  been  instituted.  Twenty-one  per  cent,  of 
this  class  showed  marked  improvement,  with  the  possibility 
of  remaining  free  from  cancer. 

TABLE   III. — RESULTS   AS   REGARDS    TIME 


Time  since 
beginning  of 
treatment. 

N'limber 
of  cases. 

Unimproved. 

Improved. 

Dead. 

Unim- 
proved. 

Per 
cent. 

Im- 
proved. 

Appar- 
ently 
free. 

Per 
cent. 

2  years -|- 

li  to  2  years     . 

1  to  li  years 

6  months  to  1  year 

1  to  ti  months    . 

12 
36 
17 
33 
22 

10 
31 

15 
16 

1 

0 
0 
2 
7 
3 

0.833 

0.861 

1.0 

0.697 

0.181 

1 

1 

0 

2 

15 

1 
4 
0 
8 
3 

0.166 
0.139 

0.303 
0.818 

When  a  period  of  two  years  passes  a  fairly  good  estimate 
may  be  made  as  to  ultimate  results;  it  would  seem  that 
not  over  15  per  cent,  of  my  cases  lived  through  that  period, 
but  in  the.se  the  probabilities  of  a  complete  retrogression  are 
great.  On  the  other  hand  over  SO  per  cent,  lived  through 
the  first  six  months,  and  it  is  very  difficult  to  sift  the  good 
from  the  bad,  for  nearly  all  show  some  local  improvement. 

It  is  not  easy  to  formulate  any  conclusions  as  regards  the 
actual  treatments,  but  I  am  convinced  that  the  inoperable 
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cases  do  better  without  the  Percy  operation.  I  beHeve  that 
the  initial  dose  of  radium  should  be  high,  and  that  it  should 
seldom  be  repeated  for  the  same  area.  Cross-firing  should 
be  made  use  of  from  within  and  from  the  surface  of  the  body. 
The  filters  on  the  sides  and  back  of  the  applicators  used  in 
the  vagina  should  be  so  effective  that  no  harmful  effect 
would  result  to  the  surrounding  tissues;  and  as  mercury 
reduces  the  ionization  more  than  any  other  metal,  its  use 
for  this  purpose  is  advisable.  Finally,  the  treatment  should 
be  completed  as  soon  as  possible,  so  that  the  time  of  a  second 
application  will  not  coincide  with  the  irritative  effects  of  the 
first. 

I  am  indebted  to  Dr.  William  S.  Stone,  a  director  of  the 
hospital,  for  his  friendly  consideration  of  my  work  and  for 
his  control  of  the  findings  as  presented  in  this  paper. 


DISCUSSION  ON  THE  PAPERS  OF  DRS.  KELLY, 
MILLER,  CLARK  AND  BAILEY 

Dr.  Francis  C.  Wood,  Professor  of  Clinical  Pathology, 
Columbia  University,  New  York  (by  invitation). — I  have  had 
but  little  personal  experience  with  the  use  of  radium  in  the 
treatment  of  uterine  hemorrhage.  Those  cases  which  I  have 
seen  have  suggested  the  necessity  of  an  accurate  preliminary 
diagnosis  of  the  condition  of  the  endometrium  by  the  thorough 
microscopic  study  of  curettings  removed  with  care  so  as  to 
obtain  as  large  fragments  as  possible  and  promptly  preserved. 
Without  such  precautions  in  obtaining  the  material  a  satis- 
factory study  is  often  impossible.  I  have  seen  a  few  cases  treated 
in  which  the  radium  did  not  cause  a  cessation  of  the  hemor- 
rhage until  such  doses  had  been  administered  as  to  cause  atro- 
phy of  the  ovaries.  It  is  less  expensive  for  the  patient  to  obtain 
this  effect  by  means  of  large  doses  of  a:-rays  applied  to  the 
ovaries  through  a  number  of  portals  than  by  the  use  of  radium, 
so  few  persons  having  a  sufficient  quantity  of  this  expensive 
substance.    In  other  instances  of  persistent  hemorrhage  corre- 
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lated  with  chronic  inflammatory  processes  in  the  uterus  the 
result  has  been  excellent. 

With  the  treatment  of  fibroids  I  have  no  experience  of  my 
own,  but  feel  from  my  pathological  experience  that  only  a 
moderate  percentage  can  be  properly  handled  by  radiation.  It 
must  be  remembered  that  after  extensive  radiation  hysterec- 
tomy, should  it  prove  necessary,  may  be  very  difficult,  owing  to 
the  cartilaginous  fibrosis  of  the  parametria. 

In  regard  to  the  treatment  of  malignant  growths  my  views 
are  still  those  familiar  to  many  of  you.  They  are  based  on  a 
good  deal  of  experimental  work  and  a  moderate  clinical  experi- 
ence of  my  own  and  the  observation  of  a  good  many  cases 
treated  by  others,  some  being  followed  to  autopsy.  I  hold  that 
all  operable  cases  should,  with  our  present  knowledge,  be  oper- 
ated upon,  preferably  after  a  preliminary  radiumization  to  kill 
as  many  as  possible  of  the  cancer  cells;  but  the  operation  should 
be  done  before  the  extensive  parametrial  sclerosis  begins,  that 
is,  certainly  within  a  week.  Well -measured  postoperative  radia- 
tion either  with  a;-rays  or  with  radium  should,  if  possible,  be 
carried  out.  As  experimental  work  has  shown,  rays  gi\'en  out 
by  these  agents  are  most  potent  against  cells  which  are  under- 
going division,  the  exposures  should  be  prolonged  twenty -four 
to  forty-eight  hours  with  relatively  highly  screened  small 
amounts  of  radium — 50  to  60  mgm.  is  sufficient.  This  will 
destroy  the  maximum  number  of  dividing  cells  without  injuring 
too  much  the  normal  tissues — the  vagina,  rectum,  and  bladder. 

The  late  recuiTcnces  which  we  are  now  obser^■ing  after  two, 
three,  or  even  more  years  have  elapsed  show  how  vain  was  the 
hope  that  radium  would  replace  surgery  in  the  treatment  of 
cancer.  True,  a  very  few  cases  will  probably  remain  perma- 
nently cured,  but  it  is  not  possible  now  to  state  either  from  the 
clinical  course  of  the  disease  or  the  microscopic  study  of  the 
tissues  which  are  the  varieties  amenable  to  radium,  and  until 
we  can  make  such  a  prognosis  it  is  not  justifiable  to  recommend 
either  radium  or  .r-rays  as  in  any  way  approaching  the  successes 
long  shown  by  the  best  surgery. 

Nor  do  the  results  of  experiments  on  animal  tumors  offer  any 
great  hope  at  the  present  time  that  such  certaint\-  of  permanent 
cure  will  ever  be  obtainable. 

My  own  work  has  shown  tlio  great  resistance  which  the  tumor 
cells  still  in  contact  with  the  normal  tissues  ofi'er  to  radium 
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fully  equal  to  that  of  the  healthy  structures.  It  has  shown  that 
time,  distance,  and  quantity  of  radium  are  the  only  factors. 
The  use  of  heavy  absorbing  screens  and  considerable  distances 
merely  increase  the  quantitj^  of  radium  required  to  be  employed 
in  order  to  set  free  the  necessary  energy  in  the  tissues  to  cause 
their  destruction.  Such  screens  are  valuable  in  preventing  local 
burning  and  give  deep  effects,  but  the  latter  only  are  obtain- 
able with  large  quantities  of  radium  (of  the  order  of  500  mgm.) 
or  prolonged  exposure.  Neither  do  such  modifications  of  tech- 
nic  avoid  the  possibility  of  the  stimulation  of  growth  in  distant 
structures,  whether  the  stimulation  is  due  to  direct  action  on 
the  cells  of  the  tumor  or  to  the  reduction  of  the  resistance  of 
the  normal  tissues.  The  hope  that  by  stimulating  the  l\Tnpho- 
cytic  tissues  we  may  add  to  the  direct  destructive  action  of  the 
rays  is,  I  think,  illusory.  The  only  value  in  the  tissue  reactions 
is  the  walling  effect  of  the  dense  connective  tissue  produced  and 
the  obliteration  of  the  blood  supply. 

In  cancer  of  the  uterus  another  factor,  I  believe,  applies  and 
that  is  the  destruction  of  the  ovarian  functions.  This  probably 
checks  the  growth  of  the  tumor  for  a  time  just  as  the  Beatson 
operation  checks  for  a  year  or  so  the  growth  of  a  cancer  of  the 
breast. 

So  much  for  the  treatment  of  operable  tumors.  Operate 
always  with  raying  if  possible.  Radium  is,  because  of  its  cost, 
out  of  the  reach  of  most  people.  The  future  should  see  much 
more  extensive  use  of  the  x-rays. 

In  the  treatment  of  inoperable  tumors,  on  the  other  hand, 
radium  and  .r-rays  have  introduced  a  new  and  extraordinarily 
valuable  agent.  Without  question  they  often  give  splendid 
results.  Radium  is  best  for  small  tumors  which  are  easily  acces- 
sible and  .r-rays  for  the  deeper  and  more  extensive  neoplasms. 

The  technic  of  the  application  of  .r-rays  is  much  less  perfect 
at  the  present  time  than  that  of  radium,  and  in  some  ways  it 
seems  less  effective  as  far  as  comparison  is  possible,  perhaps 
owing  to  the  longer  wave  length  of  a;-rays,  but  with  the  increase 
in  voltage  possible  with  large  transformers,  and  the  improve- 
ment in  tubes  already  in  sight,  this  disadvantage  may  soon  be 
obliterated.  It  seems  probable  that  in  the  future  we  will  screen 
the  x-rays  using  more  than  at  the  present  time  so  as  to  get  only 
the  short  wave  lengths  and  give  much  longer  exposures  than  is 
now  the  practice  for  the  reasons  given  for  long  radium  exposures. 
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The  two  physical  agents  offer  today  a  vast  increase  in  the 
power  of  the  surgeon  to  benefit  humanity. 

Dr.  Robert  T.  Frank,  New  York  City. — The  symposium 
deahng  with  the  treatment  by  means  of  radium  covers  both 
the  subject  of  benign  and  maHgnant  lesions.  My  persona! 
experience  includes  only  the  latter  subject.  Nevertheless,  the 
use  of  radium  resembles  sufficiently  the  use  of  a-rays  in  func- 
tional hemorrhage  and  bleeding  arising  from  uterine  fibroids  to 
bear  some  comparison.  I  have  repeatedly  stated  my  opinion 
of  the  extreme  utility  of  the  x-rays  in  uterine  bleeding,  if 
strictly  limited  to  clear,  uncomplicated  cases,  and  cases  in 
which  systemic  disease  is  an  absolute  bar  to  operation.  These 
cases,  in  my  experience,  form  from  5  to  10  per  cent,  of  all 
hemorrhage  encountered.  I  see  no  reason  why  radium  may  not 
be  used  instead  of  the  x-rays  in  these  diseases  unless  the  dosage 
cannot  as  readily  be  controlled  as  the  roentgen  rays.  Radium 
doubtless  requires  less  technical  skill,  less  time,  and  less  cum- 
brous apparatus,  but  the  dangers  incident  to  wrong  diagnosis, 
to  the  treatment  of  unsuspected  malignancy,  etc.,  must  be 
alike  in  both  methods. 

A  single  short  application  of  radium  to  the  endometrium 
doubtless  produces  a  local  destruction  of  the  mucous  membrane, 
partly  by  disintegration  of  the  mucous  lining  itself  and  partly 
by  thrombosis  of  the  smaller  bloodvessels.  I  doubt  whether 
the  dosage  employed  can  affect  the  ovaries. 

That  radium  when  used  in  large  doses,  even  at  a  distance, 
seriously  affects  both  the  uterine  mucosa  and  the  ovaries,  is 
well  demonstrated  by  the  photomicrographs  I  now  pass  around. 
The  patient  from  whom  these  specimens  were  obtained  suffered 
from  a  carcinoma  of  the  posterior  vaginal  wall  about  3  cm. 
below  the  cervix.  She  was  given  6500  mg.  hours  of  radium 
treatment  in  divided  doses,  but  as  no  permanent  improvement 
occurred.  Dr.  Brettauer  removed  the  entire  internal  genital 
tract.  The  radium  was  never  applied  higher  than  the  fornix 
of  the  vagina.  Nevertheless,  the  mucous  membrane  of  the 
uterus,  even  including  that  of  the  tubal  angles,  was  almost 
completely  destroyed,  and  is  represented  by  a  thin,  loose  atro- 
phic stratum  of  round  cells  almost  devoid  of  glands.  The 
ovaries  contain  no  follicles.  The  parametria,  at  a  distance  of 
only  2  cm.  from  the  fornix,  however,  harbor  abundant  cancer 
cells. 
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The  other  photomicrograph  shows  scrapings  from  an  inoper- 
able cancer  of  the  cervix  which  promptly  regressed  under  the 
influence  of  four  radium  applications  (6000  mg.  hours).  The 
cauliflower  growth  disappeared  as  if  by  magic,  and  pain,  hemor- 
rhage, and  foul  discharge  promptly  vanished,  and  yet  these 
superficial  scrapings  show  abundant  cancer  cells  and  foreshadow 
prompt  recurrence. 

I  have  cited  and  den)onstrated  these  few  but  striking  facts 
in  order  to  emphasize  that  radium  effects  are  variable  and 
incalculable;  that  different  tissues  react  differently  to  the  gamma 
rays,  and  that  clinical  improvement  may  be  deceptive  or  illu- 
sory. In  therapy  I  would  advise,  in  the  treatment  of  non- 
malignant  lesions,  the  same  limitations  of  radium  as  those  I 
advocate  for  the  a--rays;  in  operable  or  border-line  cases  of 
cervical  cancer  preliminary  "sterilization"  promptly  followed 
by  simple  hysterectomy,  and  only  in  inoperable  cases  radium 
treatment  alone  as  a  palliative. 

Dr.  Hermann  J.  Boldt,  New  York  City. — May  I  crave  your 
indulgence  by  speaking  on  the  topic  which  has  been  brought 
up  for  our  consideration.  I  base  my  remarks  on  what  Dr.  Wood 
mentioned  that  radium  is  an  agent  which  is  not  accessible  to 
every  physician. 

I  have  listened  with  a  great  deal  of  interest  to  what  has  been 
said,  and  I  will  say  that  radium  has  advantages.  I  am  going  to 
speak  briefly  about  carcinoma;  I  will  not  refer  to  hemorrhages 
caused  by  malignant  growths,  but  to  hemorrhages  from  benign 
causes.  While  radium  has  certain  advantages,  I  have  failed 
to  hear  today  that  the  eventual  results  from  its  use  have  been 
determined.  Like  results  may  be  obtained  from  the  proper 
intra-uterine  application  of  chloride  of  zinc.  I  say  that  posi- 
tively because  I  have  made  a  careful  study  of  the  subject  about 
which  I  speak  before  radium  began  to  have  the  footing  it  has 
today,  and  during  the  last  few  years  I  have  paid  still  more 
attention  to  it.  The  advantage  of  radium  is  that  fewer  appli- 
cations may  be  necessary.  You  may  obtain  a  result  from  one 
or  two  treatments  which  may  require  a  dozen  treatments  from 
chloride  of  zinc.  Again,  it  may  be  possible  to  say  that  radium 
causes  less  pain  than  is  caused  by  chloride  of  zinc.  But  given 
a  case,  as  a  rule,  the  proper  application  of  50  per  cent,  solution 
of  chloride  of  zinc  in  the  form  of  an  intra-uterine  tamponade, 
which  is  an  old  remedy  used  long  before  radium,  will  bring  a 
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result  equally  good  to  that  of  radium  so  far  as  the  cessation  of 
hemorrhage  is  concerned,  and  I  believe  it  does  it,  practically 
speaking,  on  the  same  basis. 

We  have  heard  today  that  radium  has  the  effect  of  causing 
changes  in  the  endometrium.  Chloride  of  zinc  has  precisely 
the  same  effect.  It  is  an  old  remedy  that  has  been  used  for 
cancer  by  the  late  Marion  Sims.  I  am  sure  the  proper  appli- 
cation of  chloride  of  zinc  will  bring  about  results  equally  as 
good  as  radium,  and  it  is  desirable  to  try  it  by  those  gentlemen 
who  have  not  access  to  radium.  A  thing  one  must  be  careful 
about  is  this:  I  do  not  think  that  it  ought  to  be  applied  outside 
of  a  hospital.  I  have  used  it  time  and  again  in  office  practice, 
but  I  think  it  is  more  desirable  to  use  the  chloride  of  zinc  tam- 
pon in  a  hospital,  always  being  careful  not  to  get  any  of  the 
chloride  of  zinc  in  contact  with  the  cervical  mucosa.  If  you  do 
you  are  likely  to  have  stenosis  of  the  cervical  canal  in  an  effort 
to  get  the  chloride  of  zinc  tampon  to  the  fundus  of  the  uterus. 
It  should  be  as  well  regulated  as  radium.  I  am  quite  sure  that 
if  you  have  not  used  it  and  will  give  it  a  fair  trial  you  will  achieve 
wonderful  results  by  it. 

Dr.  Erxest  Charles  Samuel,  New  Orleans,  La.  (by  invi- 
tation).— It  is  certainly  very  interesting  for  the  audience  to 
hear  a  man  of  Dr.  Clark's  prominence  tell  us  that  radium  is 
only  in  its  experimental  stage.  This  is  a  statement  that  every 
one  of  us  who  have  entered  the  field  of  radium  therapy  must 
appreciate.  I  do  not  think  that  any  definite  rule  can  be  used 
that  will  apply  to  each  individual  case.  There  are  certain 
given  standards  for  the  filtration  of  the  hard  and  soft  rays, 
but  each  case  has  to  be  studied  separately,  the  individual  symp- 
toms and  the  condition  the  patient  presents  for  our  inspection. 

Dosage.  Our  first  consideration  when  patients  present  them- 
selves for  radiation,  especially  the  non-malignant  conditions, 
is  to  have  them  examined  by  members  of  the  institute,  who 
write  out  a  very  careful  statement  of  what  is  found;  they  are 
then  referred  to  me  for  the  application  of  the  radium.  When 
the  hemoglobin  is  low  and  the  patient's  general  condition  is 
bad  I  have  found  that  a  smaller  dosage  spread  over  a  longer 
period  of  time  produces  less  toxic  symptoms  than  a  larger  dosage 
over  a  shorter  period  of  time. 

One  of  the  speakers  today  made  the  statement  that  he  ha.-< 
only  found  2  or  3  per  cent,  of  toxic  symptoms  as  the  result  of 
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radium  application.  I  am  sorry  to  report  a  much  higher  per- 
centage, especially  cases  for  intra-uterine  application  or  when 
radium  is  applied  around  the  cervix.  In  these  cases  distressing 
nausea  and  vomiting  was  developed,  with  some  slight  eleva- 
tion of  temperature.  Whether  this  is  due  to  a  fault  in  my 
technic,  or  what  it  is,  I  am  unable  to  say  at  this  time.  I  have 
been  able  to  somewhat  cut  down  on  the  vomiting  by  working 
upon  Crile's  theory  of  an  acid  intoxication.  Six  or  eight  hours 
before  the  radium  is  applied,  and  when  it  is  practicable,  I  give 
a  large  amount  of  bicarbonate  of  soda  in  plain  carbonated 
water.  I  keep  this  up  during  the  radiation  period  and  continue 
it  about  one  hour  after  the  radium  has  been  removed.  In  2  or 
3  cases  from  Dr.  Matas's  service  I  have  had  to  keep  the  patient 
in  hospital  for  some  time.  One  case  especially  I  had  to  retain 
for  ten  days.  No  matter  what  we  tried — stomach  washing, 
cocain,  and  everything  that  has  been  suggested — the  vomiting 
continued.  I  think  after  we  understand  and  work  out  a  better 
method  of  filtration  and  have  these  patients  better  prepared 
we  will  be  able  to  cut  this  condition  down  somewhat.  Just 
what  causes  this  I  have  not  been  able  to  find  out. 

I  would  like  to  ask  Dr.  Kelly  if  he  has  any  idea  as  to  what 
causes  these  symptoms.  Radium  is  not  supposed  to  have  an 
effect  on  the  ovary,  and  if  it  does  it  must  be  very  remote,  and  the 
question  is  always  asked  by  patients  in  the  child-bearing  period 
(when  you  have  discharged  them),  "What  are  the  chances  of 
pregnancy?"  We  know  of  patients  around  the  ages  of  thirty, 
thirty-five,  and  probably  older  in  whom  the  ovary  still  has  the 
abihty  of  throwing  off  the  Graafian  follicle,  and  as  our  present 
idea  that  radium  destroys  the  endometrium  and  acts  as  a  hemo- 
stat,  if  the  Graafian  follicle  is  thrown  off  and  becomes  fertilized, 
is  there  not  a  hability  of  pregnancy  taking  place  some  place  in 
the  tube  on  account  of  its  inability  to  take  hold  in  the  body 
of  the  uterus? 

Considering  the  Question  of  Malignancy.  I  think  that  the 
effect  of  radium  on  sarcoma  and  carcinoma  probably  occupies 
a  much  more  prominent  place  in  the  lay  mind  and  a  large 
percentage  of  doctors  than  the  non-malignant  conditions.  It 
is  really  wonderful  to  hear  Dr.  Bailey  tell  us  what  his  results 
are.  I  must  say  ours  have  not  been  as  good.  We  have  up  to 
the  present  time  about  62  cases  of  malignant  disease  of  the 
uterus,   and  of  that  number,   after  repeated  examination  by 
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members  of  the  institute  who  refer  the  cases  and  who  examine 
them  from  time  to  time,  there  is  only  a  small  percentage  of 
these  cases  that  we  can  consider  clinically  well.  I  do  not  take 
my  own  opinion,  as  I  am  not  a  gynecologist  but  pureK-  a  radio- 
therapeutist,  and  therefore  only  rely  upon  statements  made  to 
me  by  men  who  know  their  subject.  We  see  a  beautiful  result 
in  a  large  number  of  these  cases,  but  it  seems  to  be  only  tem- 
porary. It  is  really  wonderful  to  see  the  hemorrhage  cease, 
the  discharge  become  watery  and  loose  in  its  bloody  color,  the 
odor  less  and  finally  stop.  The  patient's  hemoglobin  will 
pick  up,  and  they  have  wonderful  hopes  (so  have  we);  but 
I  am  sorry  to  say  that  within  three  to  six  months  many  of  these 
patients  come  back  complaining  of  indefinite  pain  in  the  pelvis, 
and  one  of  the  favorite  sites  of  pain  that  I  have  found  is  around 
the  sacrosciatic  foramen.  Pressure  from  recurrence  on  the 
sciatic  nerve  causes  excruciating  pain  down  the  back  of  the 
thigh.  The  next  place  is  infiltrated  around  the  ureters,  as  we 
know  this  is  one  of  the  favorite  sites  of  recurrence  whether 
treated  with  radium  or  not,  and  in  the  majority  of  patients 
we  have  seen  that  have  died  it  has  been  in  the  usual  way,  that 
is,  urinary  sepsis. 

Whenever  possible  every  case  of  uterine  cancer  that  is  treated 
with  radium  is  always  followed  up  with  deep  therapy,  either 
with  the  Gauss  apparatus  or  the  Coolidge  tube,  using  the  usual 
portals  of  entry  as  first  described  bj^  Professor  Kroenig  and  Dr. 
Gauss,  also  using  the  vagina  as  a  portal  of  entry,  with  the  lead- 
glass  speculum  so  as  to  prevent  any  liability  of  serious  burn. 
We  are  trying  to  give  the  patient  every  chance  possible  of  get- 
ting the  few  malignant  cells  that  may  be  left  behind. 

I  had  the  pleasure  of  working  with  Kroenig  and  Gauss  in 
Freiburg,  after  that  going  to  Munich  to  work  with  Doederlein 
and  von  Seiferth,  and  of  course  could  only  see  deep  therapy 
with  the  J- -rays  when  I  returned  to  this  country.  I  must  say 
that  my  percentage  of  failures  with  the  x-rays  has  been  much 
higher  than  with  the  radium.  Our  results  with  radium  in  the 
non-malignant  condition  in  the  uteiiis  have  been  almost  100 
per  cent,  cures. 

Dr.  Henry  Schmitz,  Chicago  (by  invitation). — The  papers 
in  this  symposium  on  the  use  of  radium  for  relief  of  gyneco- 
logical conditions  have  dealt  with  the  question  of  dosage  and 
with  the  control  of  the  most  alarming  symptoms  of  these  dis- 
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eases — namely,  hemorrhage.  Drs.  Clark  and  Miller  have  been 
working  with  100  mg.  of  radium  element,  thus  using  the  gamma 
rays  obtained  from  the  radium  salt,  while  Drs.  Kelly  and 
Burnam  have  been  employing  the  rays  obtained  from  emana- 
tion because  they  are  fortunate  in  having  large  amounts  of 
radium  from  which  to  obtain  the  gas  in  a  sufficient  amount 
for  therapeutic  use. 

If  we  compare  the  clinical  results  obtained  by  all  these 
observers  in  non-malignant  conditions  we  are  struck  with  one 
fact,  and  that  is,  the  results  have  been  the  same  whether 
obtained  by  rays  from  the  metal  or  the  gas.  It  does  not 
apparently  make  any  difference  whether  the  radium  element  or 
emanations  are  used. 

Concerning  accessory  symptoms,  they  are  not  seen  as  fre- 
quently in  benign  as  in  malignant  conditions.  In  benign  condi- 
tions we  use  less  milligram  hours  of  radium,  and  the  physical 
condition  of  the  patients  is  much  better  than  in  malignant 
conditions.  The  malignant  cases  very  often  show  advanced 
cachexia  and  anemia.    Their  resistance  is  much  lowered. 

In  the  treatment  of  cancers  we  must  use  larger  amounts  of 
radium  ray  than  in  non-malignant  conditions.  Distinction  of 
tissue  is  correspondingly  greater.  Therefore  toxemia  due  to 
distinction  of  cells  and  liberation  and  absorption  of  protein  is 
much  severer  in  the  cancer  patient,  especially  if  systemic 
resistance  is  low. 

The  clinical  results  in  my  series  of  cases  are  as  follows:  From 
April  1,  1914,  to  April  1,  1916, 1  treated  forty-one  benign  hemor- 
rhages of  the  uterus.  In  this  number  I  have  had  4  negative 
results;  2  cases  concerned  myomata  of  the  uterus  in  which 
degeneration  had  taken  place.  Both  patients  were  operated 
on.  One  case  had  fatty  degeneration  and  the  other  parenchy- 
matous degeneration.  A  fibroma  of  the  uterus  in  the  stage  of 
degeneration  cannot  be  successfully  treated  with  radium.  The 
other  two  negative  results  were  due  to  the  fact  that  an  error 
in  diagnosis  had  been  made. 

I  have  treated  80  cases  of  carcinoma  of  the  uterus,  bladder, 
and  rectum  during  the  same  period  of  time:  16  are  living,  40 
have  died,  and  24  cases  were  lost  sight  of  and  presumably  not 
benefited  by  the  radium  applications. 

The  conclusions  of  all  the  essayists  are,  therefore,  substan- 
tiated by  my  records  and  results. 
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Dr.  William  P.  Graves,  Boston. — My  experience  wath 
radium  has  perhaps  been  too  hmited  to  make  my  observations 
valuable,  but  I  have  noted  one  thing  which  has  not  been  men- 
tioned in  this  report — namely,  that  the  successful  reaction  of 
the  cancer  cells  to  radium  depends  somewhat  upon  the  histo- 
logical structure  of  the  cancer.  Thus  in  cancer  of  the  cervix 
those  forms  which  are  purely  squamous  in  type,  starting  from 
the  portio  vaginalis,  are  particularly  favorable  for  treatment. 
In  these  cases  the  disease  often  disappears  almost  like  magic. 
Those  cancers,  however,  which  originate  in  the  endocervix, 
that  is  to  say,  of  the  adenocarcinomatous  t^-pe,  do  not  respond 
in  the  same  way.  In  many  of  these  cases  I  have  had  no  results 
from  the  use  of  radium,  and  in  some  cases  they  have  been  made 
markedly  worse.  I  should  like  to  ask  Dr.  Kelly  if  he  can  throw 
any  light  on  this  phase  of  the  subject? 

Dr.  Kelly  (closing  the  discussion  on  his  part). — Let  me  utter 
a  word  of  caution  regarding  the  preservation  of  radium  today 
in  glass  or  platinum  tubes.  Nearly  all  glass  tubes  enclosed  in 
platinum  tubes  will  break.  \Ye  have  had  this  experience  with 
a  number  of  tubes.  This  is  invariably  the  case  if  the  salt  is  a 
chloride  or  a  bromide.  When  insoluble  sulphate  of  radium  is 
used  there  is  not  so  much  of  this  danger.  Recently  a  glass 
tube  containing  radium  chloride  burst  into  fragments,  scatter- 
ing its  contents  over  the  room.  While  a  large  part  of  this  will 
be  recovered  it  is  only  at  great  expense  and  difficulty.  When 
insoluble  sulphate  is  fused  into  platinum  it  gradually  destroys 
the  platinum  container.  We  have  tubes  of  this  character  which 
are  six  or  seven  years  old.  All  of  them  now,  however,  are 
reenclosed  in  glass. 

In  the  treatment  of  fibroid  tumors  1  always  put  radium  first 
on  my  list  of  remedies  and  surgery  last.  Radium  practically 
always  stops  menstruation,  checks  the  growth,  causes  it  to 
shrink,  and  in  quite  a  number  of  instances,  by  no  means  lim- 
ited to  small  tumors,  the  growth  has  disappeared.  We  also 
have  a  number  of  young  women  to  treat  in  whom  we  desire 
to  avoid  stopping  the  menstruation  entirel\',  and  in  such  cases 
we  give  one-half  the  treatment  used  for  those  in  whom  its 
complete  .suppression  is  aimed  at. 

Radium  becomes  an  absolute  necessity  in  cases,  for  example, 
which  have  diabetes  or  a  bad  heart  or  adxanced  tuberculosis, 
also  in  extreme  neuroses.    In  advanced  psychic  cases  it  is  some- 
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times  necessary  to  give  the  whole  radiation  through  the  abdonn- 
nal  wall.  In  this  way  the  largest  amounts  of  radiation  can  be 
thrown  into  the  tumor  without  risk  of  burning  by  using  a  num- 
ber of  portals  and  by  shifting  the  application  over  the  whole 
surface  of  the  abdomen. 

In  the  matter  of  the  treatment  of  cancer  with  radium,  its 
field  and  its  limitations,  let  me  premise  by  saying  that  the 
experiences  we  have  had  with  radium  have  given  a  new  signifi- 
cance to  the  word  "operable."  In  every  early  case  in  which 
the  disease  is  clearly  limited  to  the  cervix,  and  the  cervix  and 
uterus  are  freely  movable,  operation  affords  at  present  a  better 
prospect  than  radium  alone.  The  operation  can  be  followed 
up  after  recovery  by  radiation.  On  the  other  hand  when  there 
is  a  limitation  of  movement  or  fixation,  cases  which  we  have 
previously  regarded  as  operable,  but  with  the  certainty  of  a 
large  percentage  of  recurrences,  radium  offers  a  far  better  hope 
than  surgery.  We  therefore  here  radiate  alone  and  do  not 
operate  at  all  at  any  time.  The  word  "operable"  no  longer 
means  that  the  uterus  can  be  removed  w^ith  a  chance  larger  or 
lesser  of  extirpating  the  entire  disease,  but  is  limited  to  those 
cases  in  which  there  is  the  freest  possible  mobility  of  the  organ. 
Body  cancers  are  always  operated  upon. 

Dr.  Burnam  has  devised  a  screen  consisting  of  ?S20  gold 
pieces  which  is  placed  between  the  tubes  of  radium  and  the 
rectum  affording  excellent  protection.  We  believe  that  cases 
do  better  under  repeated  hammerings  with  substantial  doses 
rather  than  under  one  long,  continuous  radiation  or  a  single 
very  heavy  radiation.  My  first  case  was  one  of  recurrence,  and 
was  treated  nine  years  ago. 

Dr.  Clark  (closing  the  discussion). — In  the  discussion  I 
have  been  particularly  interested  in  the  question  of  the  amount 
of  radium  used  in  the  treatment  of  various  g^,^lecological  condi- 
tions. The  end-results,  so  far  as  the  myomatous  tumors  are 
concerned,  appear  to  be  about  the  same,  but  we  have  all  appar- 
ently applied  the  radium  in  different  ways  and  for  different 
lengths  of  time.  It  seems  to  me  that  there  has  already  been 
enough  work  to  make  it  advisable  for  those  who  have  now  had 
a  considerable  experience  with  the  use  of  radium  to  amalgamate 
their  ideas  and  arrive  at  some  decision  as  to  the  best  plan  of 
treatment.  In  our  own  experience  the  hazards  of  treatment 
have  not  been  large,  nevertheless  it  should  be  our  purpose  to 
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eliminate  in  every  way  possible  the  remotest  chance  of  harm 
coming  to  the  patient  from  a  too  vigorous  use  of  this  potent 
remedy.  Thus  far  it  is  evident  that  all  of  us  are  following  more 
or  less  empiric  methods.  In  our  series  of  cases  we  have  had 
such  excellent  results  from  the  uniform  administration  of  50 
mg.  of  radium  that  we  are  reluctant  to  make  any  radical  change. 
Our  inclination,  however,  as  stated  in  my  paper,  is  to  reduce 
the  number  of  radium  hours,  for,  as  stated  by  Dr.  Miller  and 
as  observed  by  ourselves  in  a  number  of  cases,  twelve  hours 
apparently  works  as  efficiently  as  twenty-four.  Our  only  obser- 
vation which  would  seem  to  justify  this  reduction  is  the  fact 
that  some  of  our  patients  appear  to  pass  through  a  rather 
stormy  menopause.  Whether  this  is  in  any  way  different  from 
that  occurring  in  the  average  run  of  women  passing  through 
this  period  of  their  lives  under  ordinary  conditions  I  am  unable 
to  say. 

I  was  very  much  interested  in  what  Dr.  Kelly  had  to  say 
concerning  operability  of  cancer  of  the  cer\dx.  Our  experience 
with  radium  has  completely  reversed  our  attitude  of  four  years 
ago.  At  that  time  the  dictum  was,  if  the  case  was  within  the 
questionable  operative  period  a  hysterectomy  was  advised,  for 
we  then  had  no  other  means  at  our  command  which  offered 
any  hope  of  retarding  the  disease.  The  use  of  radium  has  given 
such  excellent  results,  so  far  as  palliation  is  concerned  in  this 
class  of  cases,  that  we  are  now  limiting  more  and  more  the 
range  of  operability.  In  other  words,  the  disease  must  be 
within  very  well-defined  operative  limits  if  we  recommend  a 
radical  operation.  In  the  border-line  cases  either  the  radical 
operation  or  the  extensive  use  of  the  cautery  as  advised  by 
Percy  carry  a  very  large  primary  mortality  and  also  a  consid- 
erable aftermath  of  disagreeable  sequelfe.  The  use  of  radium 
obviates  (1)  the  primary  mortality,  and  (2)  the  disastrous 
sequelffi.  In  our  study  of  99  inoperable  cases  which  we  have 
subjected  to  the  use  of  radium  we  have  had  52  local  healings. 
This  does  not  mean,  however,  that  these  patients  are  perma- 
nently cured,  for  of  this  number  some  are  already  dead  of 
metastasis  and  others  will  unquestionably  succumb  before  long. 
As  we  have  not  yet  passed  a  five-year  period  on  any  of  our  cases 
we  deem  it  much  better  to  look  upon  this  remedy  as  a  pallia- 
tive one,  although  we  cannot  help  but  feel  most  optimistic 
about  the  ultimate  curative  results  in  a  definite  percentage  of 
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cases.  In  our  series  of  inoperable  cass  we  have  had  five  fistulte 
which  have  formed  after  the  use  of  radium  in  varying  intervals 
in  from  one  to  several  months  after  the  application.  As  we 
know  that  this  is  one  of  the  end-results  in  a  large  number  of 
inoperable  cases  of  cancer  we  have  not  been  inclined  to  lay  their 
responsibility  to  the  action  of  the  radium.  Certainly,  in  99 
inoperable  cases  of  cancer  at  least  five  to  ten  fistulae  would 
form  before  the  patients  died.  Wliile  we  have  had  pnenomenal 
results  in  the  immediate  relief  of  hemorrhage,  malodorous  dis- 
charge, and  in  a  certain  number  of  cases  great  amelioration  of 
pain,  we  feel  that  it  is  the  wise  policy  still  to  look  upon  this 
remedy  as  a  palliative  one  until  our  five-year  limit  has  been 
passed.  We  have,  however,  no  hesitation  in  saying  that  in  our 
experience  no  remedy  has  ever  approached  it  in  its  palliative 
beneficence;  and  I  feel  that  if  its  use  brought  no  further  gain 
than  the  relief  of  the  symptoms  which  terrorize  patients  so 
much,  that  our  gynecological  armamentarium  has  been  unques- 
tionably strengthened. 
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When  we  consider  the  frequent  traumatisms  to  which 
the  external  female  genitals  are  subjected  at  childbirth  and 
through  intercourse,  the  extreme  rarity  of  cancer  of  the 
vulva  can  only  be  explained  on  the  basis  of  a  considerable 
natural  resistance  of  these  parts  to  malignant  degeneration. 
Cancer  of  the  vulva  occurs  but  once  to  about  20  cases  of 
cancer  of  cervix.  Nevertheless,  partly  owing  to  its  super- 
ficial development,  partly  because  of  special  irritative  factors, 
it  presents  opportunity  for  the  most  interesting  etiological 
studies. 

The  15  cases  upon  which  this  paper  is  based  were  observed, 
with  but  one  exception,  at  the  Barnard  Free  Skin  and  Cancer 
Hospital,  in  the  services  of  Dr.  Gellhorn  and  myself.  Cases 
6,  7,  and  8  in  the  series  were  operated  on  by  Dr.  Gellhorn, 
and  with  his  consent  have  been  included  in  the  present 
investigations.  In  all  instances  sufficient  tissue  was  removed 
for  microscopic  diagnosis,  but  in  cases  1,  G,  11,  12,  14  and  15 
the  slides  and  blocks  of  tissue  saved  for  examination  did  not 
permit  of  any  detailed  histopathological  examination.  There 
remained,  therefore,  9  cases  that  were  studied  in  detail.  In 
them,  several  blocks  were  taken  from  different  portions  of 
the  tumor,  glands,  and  surrounding  vulvar  skin  and  stained 
with  the  various  specific  skin  stains  (hematoxylin — eosin, 
Weigert  picrocarmin,  acid  orcein,  neutral  orcein,  glycerin 
ether— polychrome,  methylene  blue,  and  collagen).     By  a 
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careful  anamnesis,  together  with  a  consideration  of  the  gross 
and  minute  pathology,  we  were  able  in  all  but  two  instances 
to  arrive  at  a  plausible  explanation  of  the  etiology  of  these 
cases.  I  realize  the  difficulty  of  proving  such  etiological 
relationship  conclusively,  but  in  most  instances  the  evidence 
was  fairly  convincing. 

]More  than  any  other  form  of  genital  cancer  in  women, 
that  of  the  vulva,  is  a  disease  characteristic  of  old  age. 
Rothschild,  who  gave,  in  1912,  a  very  complete  analysis  of 
331  cases  of  \'ulvar  carcinoma  reported  in  literature,  found 
the  following  distribution  as  to  age: 

10  to  20  years 2 

21  to  30  " 9 

31  to  40  " 28 

41  to  45  " 26 

46  to  50  " 34 

51  to  55  " 40 

55  to  60  " 48 

61  to  65  " 50 

66  to  70  " 54 

71  to  75  " 24 

76  to  95  " 16 

The  greatest  frequency  therefore  was  in  the  period  between 
sixty-one  and  seventy  years.  In  our  own  series  9  out  of  the 
15  were  sixty  years  or  more  in  age.  Exceptionally  young 
was  one  at  twenty-seven  and  one  at  thirty-three  in  our 
series.  It  is  interesting  in  this  connection  to  note  the  relation 
of  age  to  the  etiological  factors  in  this  review. 

Etiology.  All  but  2  of  the  15  cases  could  be  placed  in  one 
of  the  following  groups  according  to  their  etiology: 

A.  Trauma. 

B.  Syphilis. 

C.  Condylomata  acuminata. 

D.  Kraurosis. 

E.  Leukoplakia. 

F.  Paget's  disease. 


Fio.  1. — Primary  carcinoma  of  clitoris  developing  on  a  basis  of  condylomata 

acuminata. 


Fig.  2. — Carcinoinu   of   ingviiiial   lyiii]jh   glands   .secondary    to   caiciiionia   of 

clitoris. 
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Fk;.  3. — Cross-section  of  acuminate  wart  with  carcinomatous  change  at  point 
of  arrow.     Higher  power  in  Fig.  4. 
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Fig.  4. — -High-power    i)lii)t()micr()gr;ii)h    of    point    of    contact    lietween    the 
ncuniinatc  wart   (left)  and  tlie  carcinoma  of  the  clitoris  (right). 


Fig.  5. — Epithelioma  of  vulva  developing  on  a  kraurotic  base. 


Fig.  6. — Epithelioma   of  vulva    (evcitinj:   tyir     ikvrlupini 

vulvtr. 


u   a    kraurosis 


Fig.  7. — Epithelioma  of  \'ulva  developing  from  lesions  strongly  suggesting 

Paget's  disease. 


Fici.  S. — PcM'iuicthial  niid  \iil\:ir  caMccr  witli  iini)lantati()n  metastasis  in  loft 

filulcal    iffiidii. 


Fig.  9. — Incision  opening  entire  inguinal  canal.     (Basset.) 
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The  two  unclassified  cases  were  both  periurethral  cancers. 
It  should  be  stated  that  I  do  not  include  in  my  series  of 
vulvar  carcinoma  6  purely  urethral  cancers  that  came  to 
our  hospital  during  this  same  period  of  time. 

Group  A.  Trauma  has,  of  course,  been  held  responsible 
for  many  cases  of  cancer  without  due  cause.  In  the  2 
following  cases,  however,  the  history  was  very  definite: 

Case  I. — Mrs.  Ma.,  aged  seventy-one  years,  Vl-para, 
menopause  at  forty-five  years,  entered  the  hospital  June  17, 
1911,  stating  that  one  and  a  quarter  years  ago  she  had  cut 
herself  with  a  stiff  piece  of  paper  in  the  perineal  region.  The 
injury  had  been  treated  by  a  doctor.  It  not  only  would  not 
heal,  but  became  worse.  At  the  time  I  first  saw  her  an  ulcer, 
involving  both  labia  minora  and  majora,  with  some  indura- 
tion of  both  inguinal  glands,  was  discovered.  A  complete 
excision  of  the  vulva  with  its  tributary  glands  was  done  with 
good,  immediate  result.  Nine  months  later  the  patient 
entered  my  service  at  the  City  Hospital  with  a  local  recur- 
rence that  was  found  to  involve  the  pubic  bone.  A  secondary 
operation  was  attempted,  but  owing  to  the  weakened  condi- 
tion of  the  patient  and  the  extent  of  the  bony  involvement 
only  palliative  measures  could  be  used.  Necrosis  and 
separation  of  pubic  s\Tiiphisis.  She  died  one  month  later. 
No  autopsy.  Microscopic  examination  of  the  specimen 
showed  a  squamous-celled  carcinoma  without  tendency  to 
keratinization.  Inguinal  glands  on  both  sides  showed 
carcinoma.  No  sections  of  vulvar  skin  were  saved  for 
examination. 

Analysis.  Labial  cancer  with  secondary  extension  to 
pubic  bone  and  necrosis  of  sjTnphisis  pubis,  with  a  history 
strongly  suggestive  of  a  traumatic  origin  but  without  gross  or 
minute  pathologic  evidence  to  support  this  view. 

Case  II. — Mrs.  De.,  aged  forty-three  years,  IV-para,  still 
menstruating  regularly,  fell  astride  a  ladder  while  picking 
cherries  in  May,  1910.     A  bruised  spot  was  noticed  at  the 
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time  on  the  right  labium,  and  this  kimp  remained  sensitive. 
She  appKed  pure  carboHc  acid  to  the  spot  to  reUeve  the 
soreness  several  times.  Thereupon  the  lump  began  to  ulcer- 
ate and  the  ulcer  has  continued  to  grow  larger  ever  since. 
^^'hen  she  entered  the  hospital  January  17,  1917,  a  large 
papillary  mass  consisting  of  several  nodules  occupied  the 
region  of  both  labia,  clitoris,  and  urethra.  The  vaginal 
orifice  was  completely  surrounded,  but  the  vagina  was  not 
directly  involved.  Inguinal  glands,  especially  on  the  right 
side,  were  hard  and  enlarged.  Wassermann  +  +  +  +.  A 
piece  of  tumor  examined  microscopically  was  found  to  be 
a  medullary,  squamous-celled  carcinoma.  Xo  history  or 
evidence  of  lues  except  the  Wassermann  reaction.  Two- 
stage  operation  decided  on,  owing  to  extent  of  local  lesion. 
Double  inguinal  adenectomy,  with  removal  of  deep  gland 
after  incision  of  Poupart's  ligament,  according  to  Basset. 
Two  weeks  later,  February  5,  the  tumor,  including  urethra 
and  entire  \ailva,  was  excised  by  electrocautery.  Only 
three  or  four  silkworm-gut  tension  sutures  were  used  to 
approximate  tissues.  Wound  allowed  to  heal  under  open 
air  and  dry  heat  treatment.  Unusually  rapid  granulation. 
Partial  urinary  incontinence.  Attempt  at  urethral  plastic 
unsuccessful.  Active  antiluetic  treatment.  No  recurrence 
at  time  she  left  hospital  in  May,  1917. 

The  specimen  showed  a  large  nodular  tumor,  undermining 
the  skin  edges,  as  if  its  origin  might  have  been  the  deeper 
tissues.  There  were  no  pearls  or  evidence  of  keratinization 
and  in  portions  a  glandular  structure  suggested  Bartholin's 
gland  as  the  point  of  origin.  The  vulvar  skin  seemed 
perfectly  normal,  showing  nowhere  transitions  suggestive  of 
any  connection  with  the  tumor.  Xo  white  or  pigmented 
areas. 

Analysis.  A  positive  history  of  trauma  associated  with  a 
deep,  bruised  lump  in  the  region  of  Bartholin's  gland,  that 
proved  later  to  be  malignant.    Xo  history  of  a  previous 
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syphilitic  ulcer  from  which  the  tumor  could  have  sprung, 
but  the  still  active  sj^jhilis  may  have  been  a  predisposing 
factor  in  her  carcinoma. 

Group  B.  Syphilis  is  probably  only  in  a  few  instances  an 
etiological  factor  in  carcinoma  of  the  vulva,  for  I  agree  with 
the  vast  majority  in  believing  leukoplakia  of  the  vulva  as  in 
no  ways  a  manifestation  of  lues.  It  is  not  to  be  compared 
in  that  respect  with  buccal  leukoplakia.  Three  negative 
Wassermanns  out  of  five  were  reported  in  my  series.  Never- 
theless, in  the  following  case  I  think  there  can  be  very  little 
doubt  of  the  close  relationship  between  carcinoma  and  lues: 

Case  III. — Mrs.  Bee.,  aged  twenty-seven  years,  0-para, 
had  acquired  lues  at  the  age  of  twenty-two.  Both  tubes 
and  ovaries  were  removed  for  gonorrhea  three  months  ago. 
Xo  menstruation  since.  Two  doses  of  salvarsan  in  the  two 
previous  years.  Came  to  the  hospital  May  6,  1912,  on 
account  of  a  free  vaginal  discharge,  partial  incontinence  of 
feces,  and  irritation  about  the  external  genitals.  Examina- 
tion showed  Wassermann  +  +;  old  luetic  scars  over  body; 
labia  minora  and  majora  indurated  and  edematous;  small 
rectovaginal  fistula  surrounded  by  induration;  stricture  of 
rectum;  anal  tags,  urethral  induration — in  fact,  the  typical 
picture  of  tertiary  lues  of  the  vulva.  Only  at  the  margin 
of  the  induration  under  the  left  labium  minus  the  ulcera- 
tion showed  a  more  papillary  character.  Although  con- 
sidering the  diagnosis  of  cancer  as  improbable  a  piece  was 
excised  for  microscopic  examination  ]\Iay  24.  It  showed 
"epithelial  proliferation  but  no  distinct  evidence  as  yet  of 
malignancy."  The  absence  of  response  to  treatment  led  to 
a  second  excision  on  June  20,  with  positive  evidence  of  a 
beginning  cancer.  A  vulvectomy  was  done  June  27,  and  the 
patient  left  the  hospital  August  13  apparently  well.  On 
September  18  she  reentered  with  symptoms  of  urinary 
incontinence  and  bloody  discharge.  Examination  showed  a 
typical  carcinomatous  mass  involving  the  entire  urethra, 
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the  remnant  of  the  right  labium  majus  and  the  upper  vagina. 
The  patient  was  markedly  anemic.  Only  palliative  measures 
were  employed.  Patient  died  in  the  hospital  November  1, 
with  pronounced  local  extension.     No  autopsy  secured. 

Analysis.  An  early  but  extremely  malignant  carcinoma 
developing  from  the  edge  of  a  typical  syphilitic  gumma  in  a 
very  young  woman  with  artificial  menopause. 

Group  C.  Warts  have  been  held  to  be  an  etiological 
factor  in  a  number  of  vulvar  cancers  by  von  Winckel  and 
others.  In  the  following  case  the  association  between  the 
two  was  very  close: 

Case  IV.  Mrs.  B.  Scha.,  aged  thirty-three  years,  Il-para, 
gave  a  history  of  gonorrheal  warts  that  appeared  for  the  first 
time  ten  years  ago.  They  were  removed  by  cautery  two 
years  later.  In  the  course  of  the  following  two  years  the 
warts  again  returned  and  have  been  present  ever  since. 
About  three  years  ago  the  patient  had  a  panhysterectomy 
done  for  uterine  fibroids.  Since  that  time  no  menstruation. 
Soreness  about  external  genitals  in  the  last  few  months.  She 
came  to  the  clinic  November  6,  1916,  because  of  a  painful 
swelling  in  the  right  inguinal  region,  beginning  suddenly 
one  week  previously.  On  later  questioning  she  stated  that 
a  small  kernel  had  been  noticed  in  that  region  for  several 
months. 

Examination  showed  a  vulva  covered  with  condylomata 
acuminata  (Fig.  1)  with  an  indurated  ulcer  in  the  region  of 
the  clitoris.  In  the  inguinal  region  was  a  typical  bubo. 
Temperature,  101°.  The  ulcer  was  naturally  interpreted 
as  a  chancroid.  Wassermann,  — .  No  suspicion  of  cancer 
entered  my  mind.  On  the  following  day  my  associate,  Dr. 
Kate  Spain,  opened  the  abscess  and  reported  that  a  purulent 
but  somewhat  grumous  material  had  escaped.  The  peri- 
adenitis persisted,  however,  and  during  the  following  week  a 
cauliflower  mass  began  to  fill  the  cavity  and  proliferate  over 
the  skin  edges  (Fig.  2).     A  section  vwis  removed  for  diag- 
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nosis,  but  before  the  report  came  back  the  diagnosis  was 
self-evident.  The  inguinal  glands  on  the  opposite  side  also 
enlarged  with  startling  rapidity.  It  seemed  as  if  the  incision 
of  the  bubo  had  started  up  a  hopeless  conflagration  of  cancer. 
The  primary  site  proved  to  be  the  indurated  ulcer  of  the 
clitoris,  not  larger  than  a  quarter.  Deep  x-ray  therapy 
only  seemed  to  excite  the  growth.  Realizing  fully  the  slight 
chance  for  permanent  relief  an  attempt  was  made  to  remove 
all  the  involved  lymphatics  that  could  be  reached  through 
the  double  inguinal  incision,  together  with  the  upper  half 
of  the  vulva.  This  was  done  December  15.  The  immediate 
result  gave  the  patient  much  relief  from  pain  and  necrotic 
discharge.  Two  months  later  a  recurrence  in  the  right 
femoral  ring  was  observed.  Extreme  doses  of  .r-ray  with 
the  Coolidge  tube  over  the  open  wound  only  melted  away 
the  superficial  portions  of  the  tumor.  The  patient  died 
March  6,  1917,  just  about  five  months  after  the  onset  of  her 
first  definite  sjTnptoms. 

Pathological  examination  of  the  operative  specimen  showed 
large  glandular  masses  varying  in  size  from  an  almond  to 
a  lemon,  consisting  almost  entirely  of  cancerous  material. 
The  vulvar  skin  was  apparently  normal  except  where  it 
was  covered  with  t3T)ical  benign  condylomata  acuminata. 
One  of  these  condylomata  was  situated  at  the  edge  of  the 
ulcerated  clitoris,  and  as  seen  in  the  accompanying  photo- 
micrograph (Figs.  3  and  4)  the  carcinoma  developed  right 
at  the  base  of  this  condyloma. 

Analysis.  As  in  Case  III  we  have  here  again  a  young 
woman  with  artificial  menopause.  The  cancer  developed  on 
a  base  of  acuminate  warts  and  spread  rapidly  with  marked 
glandular  involvement  and  fatal  result. 

Group  D.  Kraurosis  was  found  to  be  the  basis  for  cancer 
in  four  of  our  cases. 

Case  V. — Mrs.  Ki.,  aged  sixty  years,  single,  menopause 
at  forty-nine  years,  stated  on  admission,  July  24,  1914,  that 
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she  had  had  a  severe  pruritus  vulvae  for  five  years.  One 
year  previously  the  condition  had  been  diagnosed  as  a 
skin  cancer  and  only  the  tumor  itself  excised.  The  itching 
persisted,  and  in  I\Iay  a  small  ulcer  was  noticed  in  the  region 
of  the  fourchette.  This  t\'pical  epithelioma  was  the  size 
of  a  half-dollar,  situated  over  the  perineum  at  the  time  she 
first  consulted  us.  The  remaining  vulva  was  white,  glisten- 
ing, parchment-like,  with  obliteration  of  the  labial  folds. 
Vagina  stenotic.  Inguinal  glands  show  numerous  hard 
enlargements  the  size  of  a  bean.  Complete  excision  of  the 
Yulvsi  with  tributary  l;sTnphatics  was  done  July  27.  Glands 
on  right  side  showed  carcinoma.  Prophylactic  a;-ray  given. 
Recurrence  in  right  femoral  ring  in  the  following  August, 
1915.  This  gland  was  dissected  out  as  well  as  possible, 
though  partly  adherent  to  the  large  vessels.  Again,  a:-ray 
therapy.  No  local  recurrence.  Induration  in  right  femoral 
region  returned  in  December  and  the  patient  died  suddenly 
of  hemorrhage  from  perforation  of  the  femoral  artery  January 
27,  1916. 

Analysis.  A  fairly  benign  case  badly  treated  by  inade- 
quate surgery  at  the  start,  developing  on  a  kraurotic  vulva 
after  five  years  of  irritation. 

Case  VI. — Mrs.  St.,  aged  seventy-five  j'ears,  single,  en- 
tered hospital  March  8,  1911,  with  a  history  of  intense  burn- 
ing in  the  \'ulva  for  three  years.  Obliteration  of  the  clitoris 
and  labia  minora.  Labia  majora  atrophic.  Introitus  barely 
admits  a  finger  tip.  Over  the  left  labium  a  slight  raised, 
indurated  ulcer.  Inguinal  glands  palpable  but  not  enlarged. 
Excision  of  the  vulva  without  glands,  March  26,  1911. 
Microscopic  section  shows  ulcer  to  be  an  epithelioma.  Speci- 
men was  misplaced  and  could  not  be  used  for  a  more  detailed 
study.  Patient  free  of  recurrence  for  two  years,  but  since 
then  could  not  be  traced. 

Analysis.  A  very  early  epithelioma  developing  on  a 
kraurotic  vulva. 
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Case  VII. — Mrs.  Du.,  aged  sixty-five  years,  0-para,  meno- 
pause at  forty-one,  entered  hospital  January  13,  1916,  with 
the  statement  that  for  many  years  she  had  had  an  itching 
of  the  genitals.  Seven  months  ago  a  red  spot  appeared  on 
her  right  labium  as  a  result  of  scratching,  and  this  spot  did 
not  heal  as  usual.  A  lump  began  to  form  and  a  watery, 
blood-tinged  discharge  noticed.  Two  months  ago  she  saw 
a  doctor  who  told  her  the  trouble  was  "suspicious  of  cancer." 

Examination  showed,  as  seen  in  Fig.  5,  a  kraurotic  vulva 
with  tj'pical  glistening  white  skin  ha^'ing  a  flat  epithelioma 
upon  the  inner  aspect  of  the  right  labium,  7  x  3|  cm.  in 
length,  with  raised,  well-defined  edges.  February  1,  1916, 
a  A^ulvectomy  was  done  with  removal  of  glands.  Glands 
not  cancerous.  Examination  of  patient  on  April  10,  1917, 
showed  no  recurrence  of  cancer,  but  a  moderate  recurrence 
of  the  kraurosis,  with  some  itching. 

Analysis.  T\-pical  epithelioma  on  a  kraurotic  basis,  with 
slight  recurrence  of  kraurosis,  but  no  further  malignancy. 

Case  Ylll. — ]\Irs.  Tu.,  aged  sixty  years,  IX-para,  declared 
that  ever  since  the  menopause,  twenty-two  years  ago,  she 
had  had  some  pruritus  vulvae.  The  itching  was  pronounced 
for  the  last  year  and  a  half,  during  which  time  she  noticed  a 
small  lump  developing  in  the  left  labium  and  a  slight  bloody 
discharge.  Examination  March  22,  1916,  revealed  a  glisten- 
ing white  vulva  with  obliterated  labia  and  clitoris.  The 
altered  skin  extended  to  the  region  around  the  anus  in 
sjimnetrical  fashion.  The  flat  epithelioma  on  the  left  labium 
was  the  size  of  a  half-dollar,  with  distinct  raised  border 
(Fig.  6).  Vagina  not  stenotic.  Left  vulvectomy,  with 
radical  removal  of  l^-mph  glands  in  both  groins.  Glands 
not  involved.  Reexamination  February  27,  1917,  showed 
no  recurrence  of  cancer,  but  txpical  white  kraurosis  extending 
from  the  mons  to  the  anus.  April  10,  condition  the  same, 
with  a  moderate  degree  of  pruritus.  No  local  or  glandular 
recurrence. 
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A7ialysis.  Typical  epithelioma  on  the  basis  of  a  white 
kraurosis  with  benign  course. 

Group  E.  Leukoplahia  is  a  term  used  rather  ambiguously 
by  both  gynecologists  and  dermatologists.  As  applied  to  the 
\iilva  I  have  tried  to  limit  it  to  those  cases  characterized 
rather  by  whitish  plaques  than  by  a  general  atrophic  process 
involving  the  entire  vulva.  Histologically  the  lesions  in 
leukoplakia  are  situated  in  the  epidermis,  while  in  kraurosis 
the  essential  changes  are  in  the  dermis. 

Case  IX. — Mrs.  Br.,  aged  seventy-seven  years,  IV-para, 
menopause  at  forty-seven,  entered  the  hospital  May  23, 
1916,  with  a  history  of  itching  for  one  year,  from  which  there 
developed  a  boil  that  broke  and  rapidly  ulcerated.  Foul 
bloody  discharge  and  pain  in  wound  recently.  On  examina- 
tion a  tumor  the  size  of  an  apple  was  seen  involving  the 
entire  right  labium.  Clitoris  and  labia  minora  atrophic, 
but  not  obliterated,  presenting  a  large,  whitish,  parchment- 
like  patch.  Markedly  enlarged  and  hard  left  inguinal 
glands.  The  age  and  extent  of  involvement  contra-indicated 
operation.  Deep  a*-ray  therapy  without  benefit.  Died  at 
hospital  three  months  later.  Entire  vulva  removed  at 
autopsy  for  microscopic  study.  Inguinal  lymph  glands 
cancerous.  Leukoplasic  areas  showed  pronounced  hyper- 
keratosis and  hv-peracanthosis,  with  only  slight  atrophy  of 
the  dermis  in  spots. 

Analysis.  An  advanced  epithelioma  developing  rapidly 
on  a  base  of  leukoplakia. 

Case  X. — Mrs.  Hop.,  aged  sixty-six  years,  single,  meno- 
pause at  thirty,  entered  hospital  July  27,  1916,  with  a  history 
of  pruritus  and  a  lump  in  the  right  labium  for  the  last  one 
and  a  half  years.  After  six  months  the  lump  began  to 
ulcerate,  discharge,  and  bleed.  An  attempt  at  removal  in 
February,  1916,  failed  to  give  any  relief.  In  spite  of  poor 
general  condition  and  extensive  involvement  of  both  labia 
the  patient  was  operated  on  August  4,  with  typical  vulvec- 


Fi(i.    10. — Dissoction  of  dec])  injiuiiial  jjlaiid  in  iliac  fossa,     (l^as.sot.) 


Fig.    11. — Dissection  of  femoral  gland.     Dotted  line  marks  line  of  incision 
through  Poupart's  ligament.     (Basset.) 


Vn;.   12. — ^Ffinoral  rinfi  opened  and  deep  inguinal  and  femoral  glands  disseeted 

fne.     (Basset.) 
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tomy  and  adenectomy.  After  a  fairly  good  reco\'ery  from 
the  operation  she  died  suddenly  of  renal  insufficiency.  No 
autopsy  was  allowed .  Inguinal  glands  on  both  sides  showed 
involvement.  The  vulvar  specimen  on  closer  examination 
showed  an  area  of  whitish  skin,  2  cm.  wide  along  one  side  of 
the  tumor,  and  this  proved,  histologically,  to  consist  of  a 
typical  leukoplakia. 

Analysis.  Advanced  carcinoma,  with  history  and  patho- 
logical findings  strongly  suggestive  of  a  preceding  leuko- 
plakia. 

Case  XI. — Mrs.  Muir,  aged  sixty-five  years,  O-para,  meno- 
pause at  forty-eight,  stated  that  she  had  a  watery  discharge 
for  one  and  a  half  years  previous  to  her  entrance  in  the 
hospital  May  15,  1911.  One  year  ago  she  had  been  told  by  a 
physician  that  she  had  a  cancer.  Recently  had  some  pain 
in  the  vulvar  region.  On  examination  an  ulcerating  mass  the 
size  of  a  lemon,  involving  the  clitoris  and  the  left  labium 
majus,  with  an  area  of  which  whitish  glistening  skin  extending 
for  an  area  about  a  half-dollar  in  size,  from  the  margin  of  the 
tumor  leftward.  Glands  apparently  involved  in  inguinal 
region.  Attempt  at  palliative  removal  of  vulvar  tumor  in 
spite  of  pronounced  cachexia.  Patient  died  of  shock  forty- 
eight  hours  later.  Typical  soft,  squamous-celled  carcinoma 
histologically.  Sections  of  vulvar  skin  and  inguinal  speci- 
men no  longer  available  for  present  study. 

Analysis.  To  judge  from  the  gross  appearance  the 
basis  of  carcinoma  was  an  area  of  leukoplakia.  Xo  histo- 
logical proof. 

Case  XII. — Mrs.  Ba.,  aged  thirty-seven  years,  Il-para, 
still  menstruating,  had  had  severe  vulvar  itching  for 
about  four  years.  During  the  last  month  a  small  ulcer 
developed  at  the  point  of  itching  on  the  right  side,  and 
bleeding  on  rubbing.  Local  applications  gave  no  relief.  She 
consulted  me  September  14,  1907.  I  found  the  left  side 
of  the  vulva  and  clitoris  absolutely  normal  in  appearance. 
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In  the  right  interlabial  region  was  an  area  of  skin  about  5  cm. 
square,  whitish  in  color,  ghstening,  parchment-Uke  in  con- 
sistency. In  its  center  lay  a  small  papillary  growth,  2  cm. 
in  diameter,  that  was  friable  and  bled  on  touching.  A  bit  of 
the  growth  removed  for  examination  showed  an  epithelioma . 
The  patient  refused  surgical  intervention  and  could  not  be 
followed  up. 

Analysis.  Clinically,  clearly  a  case  of  epithelioma  on  the 
basis  of  leukoplakia,  but  no  histological  proof. 

Group  F.  Paget' s  disease  of  the  vulva  has  been  described 
by  Dubreuilh  in  1901  and  presents  certain  close  analogies  to 
kraurosis  and  leukoplakia.  If  Dubreuilh  is  correct  in  the 
interpretation  of  his  case  I  think  the  following  very  similar 
case  in  my  series  should  also  be  classified  under  this  head. 

Case  XIII. — Mrs.  R.  Ka.,  aged  thirty-five  years,  V-para, 
still  menstruating,  noticed  an  irritation  about  the  right  side 
of  the  vulva  in  the  spring  of  1914.  White  blisters  with 
some  thickening  appeared  in  this  region  during  the  summer 
months.  During  the  following  winter  and  spring  these 
blisters  began  to  ulcerate  more  and  more,  and  in  INIay,  1915, 
they  began  to  bleed.  Not  until  November  5,  1915,  one  and 
a  half  years  after  the  onset  of  symptoms,  did  she  come  to 
the  hospital.  At  this  time  a  large  indurated  ulcer  the  size 
of  an  oyster  lay  in  the  region  of  the  right  labium  ma  jus 
(Fig.  7).  A  smaller  similar  ulcer  lay  over  the  clitoris  and  the 
surface  of  the  left  labium  minus  and  introitus  was  reddened 
and  contained  patches  of  ulceration,  with  islands  of  whitish 
skin.  LjTnph  glands  only  slightly  enlarged.  Typical 
vulvectomy  and  adenectomy  November  12,  1915.  Histo- 
logically the  left  labium  showed  the  desquamation  of  the 
superficial  layers  of  epithelium,  the  disintegration  of  the 
lower  layers  of  the  epidermis,  the  leukoc\i;ic  infiltration, 
etc.,  similar  to  the  description  of  Dubreuilh's  case  and  to 
the  histology  of  Paget's  disease  in  other  parts  of  the  body. 
The  patient's  physician  reported,  May  26,  1917,  that  she 
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was  still  well  and  at  work.  The  patient  herself  has  not 
yet  returned  for  reexamination  as  requested. 

Analysis.  A  rather  benign  epithelioma  developing  clinic- 
ally like  a  case  of  Paget's  disease,  with  histological  findings 
to  correspond. 

Group  G.     Periurethral  cancers  of  doubtful  origin. 

Case  XIV. — ISIrs.  Y.,  aged  fifty-nine  years,  entered  the 
hospital  April  4,  1911,  with  an  advanced  cancer  involving 
clitoris,  urethra,  and  vestibulum  vaginte.  The  s^Tnptoms 
were  at  first  urinary  distress,  and  later  discharge  and  burning. 
Palliative  removal  of  tumor  area  alone.  Local  recurrence 
seven  months  later,  involving  left  pubic  periosteum.  Pains 
so  severe  that  the  left  pubic  nerve  was  resected  in  the  gluteal 
region  for  its  relief.  Partial  temporary  success.  Implan- 
tation metastasis  in  the  gluteal  incision  (Fig.  8),  verified 
microscopically.  Death  three  months  later  from  recur- 
rence. 

Case  XV. — ^Mrs.  Adler,  aged  fifty-five  years,  Vl-para, 
menopause  at  forty-nine,  noticed  burning  and  frequency  of 
urination  in  November,  1914.  Consulted  a  physician,  who 
prescribed  medicine  without  making  an  examination.  Soon 
a  bloody  discharge  began  and  grew  steadily  worse.  On 
admission  to  the  hospital,  August  21,  1915,  a  large,  indurated 
ulcer,  involving  the  left  labium  minus,  urethra,  and  vestib- 
ulum vaginae,  was  to  be  seen.  Deep  infiltration  to  pubic 
ramus.  LjTnph  glands  definitely  involved  on  both  sides, 
especially  the  left.  Excochleation  and  .r-rays  gave  no  relief. 
Patient  died  December  21,  1915.  Autopsy  showed  exten- 
sion of  cancer  up  the  vagina  and  bladder  and  involvement 
of  femoral  and  inguinal  l^■mph  glands.  Iliac  glands  not 
apparently  involved.     Xo  metastases  in  abdomen. 

These  15  observations  of  vulvar  cancer  again  illustrate 
the  great  malignancy  of  cancer  in  younger  individuals.  Of 
special  interest  was  the  fact  that  of  the  5  whose  age  was 
under  forty-five  years  2  had  had  operations  that  brought 
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on  artificial  menopause,  and  these  2  were  by  far  the  most 
malignant  in  our  series.  The  thought  naturally  arises 
whether  the  ovarian  secretions  do  not  perhaps  inhibit  the 
development  of  this  form  of  cancer,  particularly  since  we 
have  seen  that  over  SO  per  cent,  of  vulvar  cancers  occur  in 
women  over  forty-five  years  of  age.  Previous  pregnancies 
would  not  seem  to  be  a  factor  in  their  development,  for  6 
of  our  15  cases  had  had  no  children  and  3  of  them  had  never 
been  married.    This  coincides  with  Rothschild's  statistics. 

The  comparatively  benign  course  of  those  cancers  that 
developed  upon  a  kraurotic  vulvae,  together  with  the  tendency 
in  these  cases  to  assume  the  everting  rather  than  the  inverting 
form  of  growth,  suggests  a  greater  imperviousness  of  the 
tissues  in  this  group  to  the  progress  of  the  disease. 

The  inguinal  or  femoral  Ijniph  glands  were  involved  with 
certainty  in  9  of  the  15  women.  Only  one  of  these  9  women 
are  at  present  living,  and  this  one  was  operated  on  but  four 
months  ago,  so  that  the  probability  is  that  she  also  will  die 
of  a  recurrence.  The  fact  that  no  cancer  was  found  in  the 
hmph  glands  of  some  of  these  cases  by  no  means  proves 
that  a  small  nest  of  cancer  cells  was  not  tucked  away  in  some 
unexamined  portion  of  the  tissue  removed.  Clinical  experi- 
ence shows  that  in  almost  every  case  of  \Tilvar  cancer,  even 
in  the  earliest  stages,  the  hTnph  glands  are  involved.  After 
radical  removal  of  the  lymph  glands,  with  the  vulvar  mass, 
the  chance  for  a  reappearance  of  the  cancer  in  the  glandular 
system  is  still  three  times  greater  than  is  the  local  recurrence. 
The  site  of  the  original  tumor  in  our  series  was: 

Labial  fold,  7x 

Clitoris,  3x 

Bartholin  gland,  Ix 

Periurethral,  2x 

Uncertain,  2x 
Those  cancers  that  developed  from  the  labial  folds  were 
scirrhus  in  type  and  developed  slowly.     Those  that  sprang 
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from  the  clitoris  or  vestibulum  vaginae  were  of  the  soft, 
squamous-celled  type  and  usually  far  more  malignant. 

^Yhen  we  consider  the  fact  that  these  cancers  were  external 
lesions,  usually  with  pronounced  s\Taptoms  of  irritation  and 
comparatively  easy  of  diagnosis,  it  is  disappointing  to  find 
how  few  patients  came  to  us  early  in  the  disease  and  how 
few  physicians  recognized  the  seriousness  of  the  condition. 
Both  laity  and  physician  are  sadly  in  need  of  instruction  as 
to  the  importance  of  correctly  diagnosing  all  cases  of  itching 
of  the  vulva  in  women  beyond  the  menopause.  If  this  were 
done  promptly  in  every  case,  our  results  ought  to  be  mate- 
rially improved.  As  it  was,  most  of  our  cases  came  to  us 
over  one  year  after  the  initial  appearance  of  the  vulvar 
growth. 

Treat:mext.  Eight  of  our  patients  received  deep  j--ray 
treatment,  4  of  them  with  the  Coolidge  tube,  but  in  none 
was  there  more  than  a  very  temporary  improvement.  We 
have  come  to  the  opinion  that  the  x-ray  can  only  be  con- 
sidered as  an  auxiliary  to  surgical  measures  in  vulvar  cancer. 
We  had  no  radium  to  use,  but  it  is  difficult  to  see  how  its 
results  could  have  been  any  better,  in  view  of  the  early  and 
extensive  involvement  of  the  l\Tnphatic  system  in  these 
patients.  There  remained  therefore  only  radical  surgical 
removal  as  a  therapeutic  agent. 

The  large  compilations  of  Rothschild  (331  cases)  and 
Basset  (146  cases)  in  recent  literature  bring  out  sufficiently 
clearly  the  terrible  mortality  of  vulvar  carcinoma.  It  gives 
a  more  serious  prognosis  even  than  cervical  cancer.  In  fact 
the  number  of  cases  remaining  cured  after  five  years  is  still 
too  small  to  permit  of  any  definite  statement  of  percentages. 
The  primary  operative  mortality  is,  of  course,  less  than 
after  the  radical  Wcrtheim  hysterectomy,  but  the  recurrences 
are  discouragingly  frequent. 

It  is  difficult  to  work  out  a  definite  style  of  operation  for 
a  condition  that  is  encountered  so  rarelv  as  cancer  of  the 
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vulva.  However,  through  various  untoward  results  such  as 
frequent  glandular  recurrences  in  the  femoral  ring,  extensive 
postoperative  necrosis  of  the  vulva,  inguinal  infections,  local 
implantation  metastases,  etc.,  I  have  recently  adopted  the 
following  two-stage  operative  technic: 

1.  Dissection  of  the  entire  superficial  and  deep  inguinal 
and  femoral  lymphatic  chain  by  the  method  of  Basset.  As 
seen  in  Figs.  9  to  12,  this  method  consists  of  an  incision 
opening  the  entire  inguinal  canal  and  subperitoneal  spaces 
in  the  iliac  fossa  superior  to  the  external  iliac  vessels. 
After  this  chain  has  been  lifted  out,  attached  to  the  round 
ligament,  the  femoral  glands  are  dissected  out  around  the 
saphenous  and  femoral  vessels.  Now  comes  the  point  of 
special  value.  Poupart's  ligament  is  cut  across  over  the 
femoral  ring  and  the  deep  gland  situated  beneath  it  freed, 
with  its  attendant  fat  and  lymph  vessels.  The  round  liga- 
ment is  then  tied  off  at  its  entrance  into  the  peritoneal  cavity 
and  the  entire  lymph  gland  mass  excised.  The  deep  epigas- 
tric vessels  have  to  be  ligated  close  to  their  point  of  origin 
in  order  to  permit  of  a  clean  dissection.  The  femoral  ring  is 
closed  bj'  suturing  the  internal  oblique  to  the  femoral  fascia ; 
Poupart's  ligament  is  then  sutured  over  this  and  a  small 
drain  placed  in  the  deeper  subperitoneal  space.  In  all 
instances  both  sides  should  be  cleaned  out  by  a  separate 
incision  in  this  radical  manner.  The  primary  tumor  of  the 
M^ilva  is  kept  away  from  the  operative  field  in  the  inguinal 
region  during  and  after  this  first  operation.  Only  a  sterilizing 
dose  with  the  Coolidge  tube  and  ordinary  antiseptic  treat- 
ment is  employed  to  keep  it  clean. 

2.  Two  weeks  later  the  inguinal  wounds  have  healed, 
usually  by  first  intention.  We  now  proceed  to  an  excision 
of  the  vulva,  using  neither  scalpel  nor  scissors,  but  only  the 
cautery  knife.  No  attempt  is  made  afterward  to  close  the 
wound  entirely  by  a  dissection  of  flaps.  Instead,  a  half- 
dozen  silkworm-gut  sutures  alone  are  used  to  approximate 
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the  skin  edges.  Thus  a  considerable  surface  is  left  denuded. 
No  dressing  is  kept  on  the  wound  after  the  patient  is  back 
in  bed.  Under  the  open-air  treatment,  with  the  occasional 
assistance  of  dry  heat  and  the  frequent  irrigation  of  the  vulvar 
wound  with  Dakin's  solution,  we  have  obtained  rapid  granu- 
lation and  none  of  the  necrosis  and  infection  that  othenvise 
in  my  experience  has  been  uniformly  associated  with  these 
extensive  vulvar  excisions  in  old  women. 

By  the  two-stage  operation  we  separate  the  clean,  surgical 
glandular  dissection  from  the  necessarily  dirty  vulvectomy. 
It  means  two  fairly  short  operations  instead  of  one  very  long 
one.  It  reduces  postoperative  necrosis  and  infection  to  a 
minimum.  It  eliminates  the  danger  of  implantation  metas- 
tases. Since  the  tributary  glands  are  removed  there  is  no 
danger  of  a  spread  during  the  two  weeks'  interval.  I  believe 
this  method  of  operation  has  distinct  advantages,  and  I 
trust  others  will  find  occasion  to  give  it  a  trial. 

The  study  of  cancer  of  the  vulva  is  so  closely  associated 
with  the  atrophic  and  hj-pertrophic  forms  of  chronic  vulvitis 
in  the  menopause,  variously  classified  as  kraurosis,  leuko- 
plakia, lichenification,  Paget's  disease,  etc.,  that  every 
etiological  analysis  must  be  combined  "with  a  study  of  these 
precancerous  conditions.  Through  good  fortune  I  have  had 
occasion  to  observe  recently  6  cases  of  Ivraurosis  vulva?  and 
obtained  tissue  from  them  for  histopathological  study.  This 
led  to  the  discovery  that  there  exists  at  present  absolutely 
no  reliable  data  concerning  the  normal  anatomical  and 
histological  changes  in  the  external  genitals  of  women  after 
the  menopause.  The  pronounced  difference  in  the  extent 
and  type  of  VTjlvar  involution  is  perhaps  familiar  to  all,  but 
the  factors  entering  therein,  the  relationship  to  kraurosis 
and  to  cancer,  together  with  the  associated  histological 
changes,  opens  up  a  wide  field  for  investigation.  A  careful 
examination  of  the  external  genitals  of  100  old  women  at  the 
City  Infirmary  that  I  made  this  spring  revealed  the  fact  that 
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certain  definite  types  existed,  varying  from  a  vulva  that 
resembled  in  almost  every  way  that  of  a  young  woman  to  an 
extreme  type  of  obliteration  of  labia  and  clitoris  that  corre- 
sponded to  kraurosis  in  all  ways  but  the  parchment-like 
skin.  The  field  has  proved  to  be  so  broad  that  it  will  require 
further  study  before  satisfactory  conclusions  can  be  drawn, 
and  hence  must  be  left  for  a  later  publication. 


DISCUSSION 


Dr.  Thomas  S.  Cullen,  Baltimore. — I  have  been  very  much 
interested  in  Dr.  Taussig's  paper.  The  use  of  the  cauter}"^ 
knife  reduces  the  possibility  of  transplantation  of  the  cancer 
cells  to  practically  7iil.  Areas,  however,  that  have  been  burned 
cannot  be  approximated,  and  must  accordingly  heal  by  granu- 
lation. For  at  least  eight  years  I  have  employed  a  method 
that  usually  obviates  this  drawback.  I  cut  away  the  growth 
plus  a  suitable  margin  of  healthy  tissue  with  the  cautery  knife, 
and  then  if  ample  healthy  tissue  be  left,  cut  away  the  entire 
rim  of  tissue  that  has  been  charred  or  rendered  edematous  by 
the  cautery.  I  am  then  able  to  suture  the  wound  with  a  reason- 
able assurance  of  primary  union. 

Dr.  Taussig  (closing  the  discussion). — I  should  feel  uncer- 
tain as  to  the  sterilization  of  the  wound  due  to  the  cautery.  I 
should  hesitate  about  opening  up  the  lymphatics  so  short  a 
time  after  the  removal  of  the  primary  tumor  for  fear  that  some 
bit  of  cancer  tissue  might  still  be  deposited  in  the  wound. 


ADENOMYO^LV  OF  THE  RECTOVAGINAL  SEPTUM' 


By  Thomas  S.  Cullen 
Baltimore,  Md. 

(From  the  Gjiiecological  Department  of  the  Johns  Hopkins  Hospital 
and  the  Johns  Hopkins  University.) 


At  the  meeting  of  the  Southern  Surgical  and  Gyneco- 
logical Association  in  1913-  I  reported  two  cases  of  this 
character  that  had  recently  come  under  my  care  and  also 
gave  a  short  survey  of  the  existing  literature. 

At  the  meeting  of  the  American  Medical  ^Association  in 
1916  I  discussed  the  subject  more  fully  and  reported  3 
additional  cases.  For  an  extended  survey  of  this  interest- 
ing disease  the  reader  is  referred  to  the  paper  read  on  that 
occasion.'^ 

Adenomyoma  of  the  rectovaginal  septimi  is  a  diffuse 
growth,  consisting  of  non-striated  muscle  and  fibrous  tissue, 
with  large  or  small  areas  of  mucosa  identical  with  the  mucosa 
of  the  body  of  the  uterus  scattered   throughout  it.     This 

^  Quite  a  number  of  photomicrographs  accompanjing  this  article 
are  too  large  for  reproduction  in  the  Transactions,  consequently  this 
article,  with  the  illustrations,  has  appeared  in  the  November  issue  of 
the  Johns  Hopkins  Hospital  Bulletin. 

-  Cullen,  Thomas  S. :  Adenomyoma  of  the  Rectovaginal  Septum, 
Tr.  Southern  Surg,  and  Gyn.  Assn.,  1913.  Ibid.,  Jour.  Am.  Med.  .\ssn., 
March  14,  1914,  p.  835. 

'Cullen,  Thomas  S. :  Loc.  cit.,  Jour.  Am.  Med.,  Assn.,  August  5, 
1916,  Ixvii,  401. 
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mucosa  swells  at  the  menstrual  period,  and,  as  there  is  usually 
no  escape  for  the  blood,  the  gland  spaces  tend  to  become 
cystic  and  are  filled  with  blood,  or  there  is  hemorrhage 
into  the  matrix  of  the  tumor. 

The  tumor  in  the  beginning  is  very  small  and  starts  in  the 
vaginal  vault  just  behind  the  cervix ;  or  it  may  be  recognized 
as  a  round  or  irregular  thickening,  not  over  1  cm.  in  diameter, 
behind  and  usually  attached  to  the  cervix.  The  growth 
gradually  spreads  in  a  diffuse  and  irregular  manner,  involves 
the  adjacent  anterior  rectal  wall,  and  spreads  into  one  or 
both  broad  ligaments  until,  finally,  evervlhing  in  the  pelvis 
may  be  firmly  glued  into  one  mass. 

In  my  paper  of  1916  I  made  a  tentative  classification. 
This  grouping  may  profitably  be  retained  until  our  knowledge 
of  the  subject  has  been  augmented.  The  classification  with 
the  number  of  cases  brought  up  to  date  is  as  follows  ■} 

1.  Small  adenomyomas  lying  relatively  free  in  the  recto- 
vaginal septum  (Cullen's  case  1,  Stevens's  case  1,  Stevens's 
case  5,  Nadal's  case,  Cullen's  case  6). 

2.  Adenomyomas  adherent  to  the  posterior  surface  of  the 
cervix  and  at  the  same  time  to  the  anterior  surface  of  the 
rectum  (Lockyer's  case  2,  Cullen's  case  3,  Stevens's  cases 
2,  3,  4  and  6,  Jessup's  cases  1  and  2). 

3.  Adenomyomas  gluing  the  cervix  and  rectum  together 
and  spreading  out  into  one  or  both  broad  ligaments  (Cullen's 
case  4,  Cullen's  and  Richardson's  case  5,  Kellogg's  case,^ 
Cullen's  Cases  7,  8  and  9). 

4.  Adenomyomas  involving  the  posterior  surface  of  the 
cervix,  the  rectum  and  broad  ligaments,  and  forming  a  dense, 
pelvic  mass  that  cannot  be  liberated  (Cullen's  case  2). 

Of  course,  one  group  merges  imperceptibly  into  another, 

1  For  an  admirable  review  of  the  foreign  literature  on  adenomj'oma 
of  the  rectovaginal  septum,  consult  Cuthbert  Lockyer  in  Eden  and 
Lockyer's  New  System  of  Gynecology,  ii,  350.    It  is  brimful  of  interest. 

2  Kellogg:     Boston  Med.  and  Surg.  Jour.,  January  4,  1917,  p.  22. 
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and  a  case  which  today  belongs  to  Group  1  may  in  a  few  years 
belong  to  Group  2  or  to  Group  3. 

Case  6  is  one  of  the  earHest  adenomyomas  on  record,  and 
was  diagnosed  cUnically.  Case  7  is  particularly  interesting. 
The  adenomyomatous  growth  was  evidently  a  very  active 
one,  so  active  that  it  welled  out  into  the  vagina,  forming 
adenomyomatous  polypi,  which  projected  into  the  vagina, 
and  at  some  points  areas  of  uterine  mucosa  lay  in  direct 
contact  with  the  cavity  of  the  vagina.  It  was  from  the 
histological  examination  of  one  of  the  vaginal  polypi  that  the 
exact  diagnosis  was  made.  In  this  case  both  ureters  were 
encircled  and  constricted  by  the  adenomyomatous  growth 
in  the  broad  ligaments,  so  much  so  that  above  the  point  of 
involvement  the  ureters  were  greatly  dilated,  each  being 
over  1  cm.  in  diameter.  At  the  menstrual  period,  with  the 
swelling  up  of  the  uterine  mucosa  in  the  adenomyomatous 
areas,  the  ureteral  constriction  was  increased  and  the  patient 
experienced  pain  in  both  renal  regions. 

In  Case  8  the  growtli  was  very  extensive,  having  involved 
the  anterior  and  lateral  rectal  walls  over  an  area  about  9  cm. 
in  length.  The  growth  seemed  to  have  developed  within 
the  space  of  two  years.  In  this  case  also  uterine  mucosa 
opened  directly  into  the  vagina. 

In  Case  9  the  growth  has  not  yet  been  removed.  The 
symptoms  present  were  in  large  measure  due  to  tuberculous 
pus  tubes. 

As  can  readily  be  inferred  the  symptoms  will  in  large 
measure  depend  on  the  manner  in  which  the  growth  extends. 
When  small  it  occasions  little  trouble.  Extension  to  the 
rectum  may  or  may  not  be  followed  by  pain.  Implication 
of  the  pelvic  nerves  in  the  diffuse  growth  may  cause  much 
neuralgic  pain  and  encircling  of  the  ureters  by  the  growth  may 
bring  about  unilateral  or  bilateral  hydro-ureter  with  renal 
pressure  symptoms  at  the  periods. 

Menstruation  in  some  cases  occasions  much  pain.     If  the 
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mucosa  of  the  growth  has  opened  up  into  the  vagina  there 
will  be  an  escape  of  menstrual  blood  from  the  posterior 
vaginal  wall  at  the  catamenial  period,  as  was  noted  in  Case 
8,  in  which  the  patient  menstruated,  although  her  uterus 
had  been  removed  two  years  before. 

In  those  cases  in  which  the  glands  of  the  adenomyoma 
extend  through  to  the  rectal  mucosa  there  will  naturally  be 
some  escape  of  menstrual  blood  from  the  bowel  at  the  period, 
as  in  Case  8. 

In  all  of  the  previous  cases  the  tumor  occurred  during 
menstrual  life.  The  4  cases  here  recorded  offer  no  exception, 
to  the  rule.  The  patients  were  twenty-eight,  thirty-seven, 
twenty-seven,  and  forty-three  years  of  age. 

We  know  nothing  as  to  the  origin  of  these  tumors,  but  it  is 
certain  that  their  glandular  elements  are  identical  with  those 
of  the  mucosa  of  the  body  of  the  uterus.  A  careful  survey 
of  the  wealth  of  embryological  material  in  Professor  Mall's 
laboratory  may  give  us  some  clue  as  to  the  starting-point 
of  these  growths. 

Treatment.  We  have  had  no  occasion  to  change  the 
line  of  treatment  suggested  in  the  paper  of  1916. 

Some  might  argue  that  simple  removal  of  the  appendages 
would  cause  atrophy  of  the  uterine  mucosa  contained  in  the 
adenomyomas  of  the  rectovaginal  septum.  My  Case  2  is  a 
sufficient  answer.  Although  a  supravaginal  hysterectomy 
had  been  performed  two  years  before  for  a  myomatous 
uterus  the  pelvic  condition  had  grown  steadily  worse. 

1.  When  small  discrete  nodules  exist  in  the  posterior 
vaginal  vault  they  may  be  readily  removed  through  a  vaginal 
incision,  as  was  so  successfully  done  by  Stevens. 

2.  When  the  growth  occupies  the  posterior  surface  of  the 
cervix  and  extends  laterally  the  ureters  should  be  dissected 
out  carefully  and  a  complete  abdominal  hysterectomy  be 
performed. 
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3.  If  the  growth  be  firmly  adherent  to  the  rectum  a  wedge 
of  the  rectum  should  be  removed,  together  with  the  uterus. 
It  has  been  found  best,  after  freeing  the  uterus  on  all  sides, 
to  open  up  the  vagina  anteriorly  and  laterally.  The  uterus 
and  the  rectum  can  be  then  lifted  further  out  of  the  pelvis, 
thus  facilitating  the  removal  of  the  necessary  wedge  of  the 
anterior  rectal  wall.  The  uterus  can  be  used  as  a  handle 
and  the  necessary  rectal  tissue  and  the  uterus  remo^'ed  as 
one  piece. 

4.  When  the  lumen  of  the  bowel  is  greatly  narrowed  a 
complete  segment  of  the  rectum  should  be  removed,  together 
with  the  uterus,  and  an  anastomosis  made. 

5.  In  desperate  cases,  where  everything  in  the  pelvis 
is  glued  together,  as  in  my  Case  2,  an  ideal  procedure  is  out 
of  the  question.  The  patient  will  not  stand  a  long  operation, 
and  if  she  could  a  satisfactory  result  could  not  be  obtained, 
In  such  a  case  it  would  be  better  to  cut  across  the  sigmoid, 
invert  the  lower  end,  close  it,  and  bring  the  upper  end  out 
through  the  abdominal  wall  of  the  left  iliac  fossa,  making  a 
permanent  colostomy.  When  the  patient  has  to  some  extent 
regained  her  strength,  the  uterus,  the  lower  portion  of  the 
rectum,  and  the  broad  ligament  tissue  can  be  shelled  out  as 
one  piece. 

These  growths,  while  histologically  not  malignant,  remind 
one  of  glue.  Unless  they  are  completely  removed,  further 
trouble  is  liable  to  occur. 

Case  6  was  simple  and  the  woman  made  an  excellent 
recovery. 

In  case  7  the  patient  was  too  weak  to  allow  us  to  resect 
the  bowel,  and  a  portion  of  the  growth  still  remains  in  the 
anterior  rectal  wall.  Radium  has  been  used,  but  the  groA\'th 
in  the  rectal  wall  is  becoming  thicker,  and  sooner  or  later  I 
believe  it  will  be  necessary  to  remove  the  portion  of  the 
rectum  that  is  involved. 

In  Case  8  the  operation  had  progressed  so  far  that  we  were 
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forced  to  resect  the  rectal  growth.  Had  it  not  been  for 
the  wonderful  assistance  rendered  by  those  helping  at  the 
operation,  supplemented  by  the  excellent  postoperative 
nursing,  this  patient  would  certainly  have  succumbed.  As 
it  was,  her  life  again  was  hanging  in  the  balance.  She  will 
recover. 

In  Case  9  the  adenomyoma  still  remains. 

The  occurrence  of  9  cases  in  the  practice  of  one  surgeon 
needs  little  comment.  The  disease  is  by  no  means  rare. 
In  the  early  stages  it  has  naturall.y  been  overlooked.  In 
the  late  stages  it  has  been  taken  for  an  extensive  and  intract- 
able inflammation  in  the  vaginal  vault  or  for  a  malignant 
growth  involving  the  vagina  and  rectum. 

Case  6. — A  very  early  adenomyoma  of  the  rectovaginal 
septum,  associated  with  a  polypoid  condition  of  the  endometrium 
2vhich  showed  marked  hyperplasia — early  adenomyoma  of  the 
uterine  wall. 

C.  H.  I.,  No.  15496.  Mrs.  J.  S.,  aged  forty-three  years, 
was  seen  in  consultation,  with  Dr.  Wilbur  Pearce,  September 
19,  1916.  This  patient  began  menstruation  at  fifteen. 
The  periods  were  always  regular  until  her  child  was  born, 
eighteen  years  ago.  Since  then  she  has  suffered  with  pain  in 
the  right  lower  abdomen  at  the  time  of  menstruation.  The 
periods  have  been  very  irregular  and  the  amount  of  pain 
has  progressively  increased,  and  has  been  especially  marked 
during  the  last  two  or  three  years.  The  periods  last  from 
five  to  fifteen  days.  There  is  often  only  an  interval  of  from 
a  few  days  to  a  week  between  periods.  The  pain  has  often 
been  so  severe  that  the  patient  has  had  to  remain  in  bed  for 
several  days  each  month.    She  has  had  slight  leucorrhea. 

On  pelvic  examination  I  found  the  uterus  about  half  as 
large  again  as  normal,  and  just  posterior  to  the  cervix  was  a 
little  puckered  and  thickened  area  apparently  not  over  1  cm. 
in  diameter.  I  immediately  suspected  adenomyoma  of  the 
rectovaginal  septum. 
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Operation,  September  20.  We  dilated  and  curetted, 
removing  a  moderate  amount  of  tissue,  which  in  the  frozen 
section  showed  hyperplasia.  On  account  of  the  persistent 
bleeding,  and  the  fact  that  adenomyoma  of  the  rectovaginal 
septum  existed,  I  decided  to  remove  the  uterus  by  the 
abdominal  route.  After  dissecting  free  both  ureters  I  did  a 
complete  hysterectomy,  removing  with  the  uterus  the  puck- 
ered area  of  peritoneum  lying  just  posterior  to  the  cervix. 
This  area  of  puckering  was  star-shaped. 

A  drain  was  laid  from  the  pelvis  into  the  vagina.  The 
patient  made  an  uninterrupted  recovery  and  was  allowed 
out  of  bed  on  the  fifteenth  day. 

Gyn.-Path.,  No.  22483.  The  uterus  is  10  cm.  long,  5  cm. 
broad,  and  4  cm.  in  its  anteroposterior  diameters.  On  the 
posterior  surface  of  the  uterus,  just  on  a  level  with  the  lower 
edge  of  the  cervix,  is  a  puckered  area  1  cm.  in  diameter. 
This  at  the  time  of  operation  was  clearly  visible  and  rather 
hard.  The  underlying  tissue  is  slightly  indurated  and 
strongly  suggests  adenomyoma.  The  uterus  itself,  apart 
from  this,  is  perfectly  smooth.  The  appendages  were  not 
removed. 

As  mentioned  above,  just  prior  to  the  hysterectomy,  a 
dilatation  and  curettage  had  been  done,  and  the  tissue, 
which  was  examined  immediately,  showed  hyperplasia.  On 
opening  the  uterus  we  found  that  notwithstanding  the 
curetting  the  cavity  was  two-thirds  filled  with  a  rather 
polypoid,  somewhat  fibrous  growth,  which  at  the  fundus 
reached  1.5  cm.  in  thickness. 

Sections  from  the  body  of  the  uterus  show  that  the  uterine 
mucosa  has  an  intact  surface  epithelium.  The  glands  are 
large  or  small  and  have  an  epithelium  that  is  thicker  than 
usual.  There  is  a  definite  tendency  for  the  mucosa  to  extend 
into  the  underlying  muscle;  in  other  words,  there  is  without 
doubt  a  beginning  adenomyoma.  The  polypoid  thickening 
consists  of   uterine  mucosa.     The  glands   here   are   large. 
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tortuous,  and  lined  with  thickened  epitheHum;  the  stroma  is 
exceedingly  cellular.  One  is  able  here  and  there  to  make  out 
nuclear  figures  in  the  stroma.  The  picture  is  that  of  a  t^-pical 
h^-perplasia  of  the  endometrium.  There  is  no  evidence 
whatever  of  malignancy. 

In  this  uterus,  then,  we  have  a  definite  hyperplasia  of 
the  endometrium  with  an  unusually  abundant  polypoid  for- 
mation of  the  mucosa.  The  uterine  glands  are  also  extend- 
ing into  the  underlying  muscle,  producing  an  early  adeno- 
myoma. 

The  puckered  area  on  the  posterior  surface  of  the  uterus 
just  at  its  junction  with  the  cervix — the  area  that  was 
recognized  clinically — consists  of  myomatous  tissue  and 
glands.  These  glands  are  tortuous,  are  lined  with  one  or 
more  layers  of  cylindrical  epithelium,  and  are  in  many 
places  separated  from  the  surrounding  muscle  by  a  stroma 
resembling  in  every  particular  that  of  the  uterine  mucosa. 
Some  of  the  glands  are  dilated  and  we  have  a  few  miniature 
uterine  cavities.  All  of  the  cavities  and  some  of  the  glands 
show  fresh  hemorrhage.  The  picture  present  is  that  of  a 
t>7)ical  adenomyoma  of  the  rectovaginal  septum.  This  is 
one  of  the  few  cases  that  we  have  been  able  to  diagnose 
clinically  before  operation. 

July  12,  1917.  About  four  weeks  after  returning  home 
the  patient  lost  bright  red  blood  from  the  bowel.  Near 
Christmas  (1916)  there  was  again  bleeding,  which  continued 
for  several  days,  the  blood  being  bright  red.  In  iVIarch, 
1917,  there  was  bleeding  from  the  bowel  for  four  days  and 
in  the  middle  of  April  for  four  days.  Bleeding  started  one 
week  ago  and  has  just  stopped.  She  gives  a  history  of  having 
had  bleeding  from  the  bowel  four  years  ago,  lasting  for  six 
weeks. 

On  proctoscopic  examination  the  rectal  mucosa  looks 
perfectly  normal  and  is  nowhere  thickened.  The  bleeding 
evidently  comes  from  higher  up  in  the  bowel. 
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Case  7. — Advanced  adenomyoma  of  the  rectovaginal  septum 
constricting  both  ureters  and  causing  double  hydro-ureter; 
extension  of  the  adenomyoma  into  the  vagina,  forming  adeno- 
myomatous  polypi,  which  hung  down  in  the  vaginal  vault 
behind  the  cervix. 

For  this  most  instructive  case  I  am  indebted  to  Dr.  jVIyer 
Solis-Cohen,  of  Philadelphia,  her  physician,  and  to  Dr. 
Alfred  Heineberg,  the  surgeon  who  saw  her  on  numerous 
occasions,  and  who  removed  several  of  the  vaginal  poh-pi. 
So  far  as  I  can  learn  this  case  is  unique. 

Dr.  Alfred  Heineberg  in  reporting  this  case  in  the  Ameri- 
can Journal  of  Obstetrics  (March,  1917,  p.  385)  says:    "The 

patient.  Miss ,  aged  twenty-seven  years,  was  referred 

to  me  by  Dr.  Myer  Solis-Cohen,  of  Philadelphia,  February 
11,  1916,  with  the  following  history:  About  two  years  before 
she  had  been  seized  during  her  menstrual  period  with  sudden 
pain  in  the  rectum,  which  radiated  down  the  left  thigh  to 
the  knee.  This  recurred  with  each  succeeding  period  and 
was  associated  with  menorrhagia  until  she  was  subjected 
to  operation  August  13,  1914.  At  this  operation  the  uterus 
was  dilated  and  curetted  and  an  abdominal  incision  was 
made.  In  the  left  ovary  was  found  a  cyst,  about  the  size  of 
an  orange,  filled  with  old  blood.  There  was  a  small  quantity 
of  similar  bloody  fluid  free  in  the  peritoneal  cavity.  Adhe- 
sions of  the  intestine  to  the  pelvic  structures  required  break- 
ing up  and  the  left  tube  and  ovary  and  appendix  were 
removed.  A  rubber  drainage  tube  was  inserted  in  the  lower 
angle  of  the  incision. 

"For  three  months  after  operation  she  experienced  slight 
relief  in  the  s\Tnptoms,  but  by  February,  1915,  she  was 
suffering  severely  and  was  again  examined,  and  two  small 
polypi  attached  to  the  posterior  vaginal  wall  were  found. 
These  were  removed  under  gas  anesthesia,  but  their  removal 
aftorded  no  relief. 

"July  23,  1915,  several  small  polypi  were  again  found  in 
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the  same  location.  In  addition  to  the  menorrhagia  she  had 
noticed  sHght  vaginal  bleeding  between  periods.  She 
refused  further  examination  or  operative  treatment  until 
February  11,  1916,  when  I  was  requested  to  see  her.  On 
close  questioning  I  learned  that  the  rectal  pain  began  on  the 
fourth  day  of  each  menstrual  period  and  persisted  for  several 
days  after  the  cessation  of  the  flow,  which  was  profuse  and  of 
twelve  or  thirteen  days'  duration.  On  vaginal  examination 
several  small  polypi  were  discovered  attached  to  the  posterior 
vaginal  wall  about  1  cm.  below  the  vaginal  portion  of  the 
cervix,  which  was  in  no  way  connected  with  the  tumor. 
They  were  soft  like  an  ordinary  mucous  polyp  of  the  uterus, 
but  somewhat  more  friable,  and  bled  from  the  slightest 
traumatism  of  the  examination.  The  area  of  the  vaginal 
wall  to  which  the  polypi  were  attached  and  the  subjacent 
connective  tissue  were  found  indurated  and  thickened, 
imparting  to  the  finger  the  sensation  of  a  cellulitis  of  long 
standing.  This  indurated  area  was  flattened  and  extended 
somewhat  to  each  side  into  the  base  of  the  broad  ligament. 
It  could  be  more  thoroughly  outlined  by  a  finger  in  the 
rectum,  and  at  the  same  time  the  mobility  of  the  rectal 
mucous  membrane  over  it  was  distinctly  determined.  The 
friability  of  the  polypi,  their  tendency  to  bleed,  and  their 
recurrence  after  the  previous  removal  caused  me  to  regard 
them  as  malignant.  I  was  at  a  loss  at  first  to  account  for 
either  a  benign  or  malignant  polypoid  growth  in  the  pos- 
terior vaginal  wall,  because  such  growths  are,  as  a  rule,  of 
glandular  origin,  and  the  vaginal  mucosa  is  usually  devoid 
of  glands." 

"In  order  to  avoid  an  unnecessarily  extensive  operation, 
with  the  certain  loss  of  the  uterus  in  a  young  unmarried 
woman,  I  decided  first  to  remove  the  polypi  and  subject 
them  to  histological  study.  If  they  proved  to  be  malignant 
a  subsequent  abdominal  operation  would  be  imperative. 

Dr.  Heineberg  removed  these  polypi  under  gas  anesthesia. 
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They  were  pinkish  in  color.  They  were  removed  with  the 
curette  and  the  bleeding  surface  was  cauterized  with  the 
actual  cautery  and  the  vagina  tamponed.  Heineberg  says: 
"In  spite  of  the  precautions  taken  to  produce  hemostasis 
the  patient  suffered  profuse  bleeding  from  the  vagina  on  the 
fifth  and  seventh  days  after  the  operation.  The  bleeding 
was  again  controlled  by  tampons.  The  patient  left  the 
hospital  on  the  eleventh  day." 

Dr.  Heineberg  did  not  examine  the  patient  again  until 
August  30,  1916.  Dr.  Myer  Solis-Cohen  had  reported  from 
time  to  time  that  there  was  no  apparent  change  in  her  condi- 
tion. On  August  30  he  found  that  the  indurated  mass  in  the 
rectovaginal  septum  had  increased  somewhat  in  size  since  the 
previous  operation  and  that  it  seemed  to  be  attached  to  the 
supravaginal  portion  of  the  cervix.  He  discovered  another 
small  polyp,  about  half  the  size  of  a  pea,  at  the  site  of  the 
previous  one.  This  he  removed  with  the  finger  without 
difficulty.  He  sent  this  poh'p  to  me  for  histological 
examination. 

My  report  was  as  follows: 

"On  histological  examination  some  of  the  polypoid  pro- 
jections are  found  to  be  covered  over  by  many  layers  of 
squamous  epithelium  similar  to  that  noted  in  the  vaginal 
vault.  The  surface  of  others  consists  of  typical  granulation 
tissue.  In  other  words,  there  has  been  an  ulceration  of 
some  of  the  polypi.  The  stroma  immediately  underlying 
the  surface  consists  of  rather  dense  connective  tissue. 
Deeper  down  are  large  numbers  of  glands,  some  very  large 
and  surrounded  by  a  characteristic  stroma,  others  small 
and  lying  in  direct  contact  with  the  surrounding  connective 
tissue.  Some  of  the  larger  glands  are  filled  with  blood.  The 
glands  are  of  the  type  found  in  the  body  of  the  uterus,  and  the 
general  gland  picture  is  that  we  often  note  where  glandular 
hyperplasia  exists.  At  a  few  points  the  stroma  cells  are 
swollen  and  remind  one  considerably  of  the  interlacing  of 
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large  cells  noted  in  an  early  sarcoma.     I  do  not,  however, 
think  that  this  feature  is  of  the  slightest  significance." 

A  few  days  later  Dr.  Heineberg  sent  me  some  more  tissue 
from  the  vaginal  vault.     My  findings  were  as  follows : 

"The  polypoid  mass  that  you  sent  me  September  20,  1916, 
has  been  marked  Gyn.-Path.,  No.  22482.  On  the  surface 
of  this  polyp  I  failed  to  find  any  evidence  of  vaginal  mucosa. 
There  is,  however,  a  granulating  surface,  and  opening  on  the 
surface  are  typical  uterine  glands.  This  section  brings  out 
another  interesting  feature.  Here  and  there  throughout 
the  stroma  are  yellowish-brown  pigmented  areas.  At  such 
points  the  stroma  cells  have  taken  up  blood  pigment,  clearly 
showing  that  there  have  been  old  hemorrhages." 

It  was  clearly  evident  that  we  were  dealing  with  an 
adenomyoma  of  the  rectovaginal  septum,  and  I  advised 
complete  hysterectomy  with,  if  possible,  removal  of  the 
portion  of  the  anterior  rectal  wall  that  had  become  involved 
in  the  growth. 

Gyn.  No.  22645.  The  patient  on  admission  to  the  Johns 
Hopkins  Hospital  November  16  was  rather  frail  and  some- 
what anemic.  Her  temperature  was  99.2°  and  her  pulse  88. 
On  physical  examination,  however,  it  reached  120. 

The  patient  said  that  she  first  developed  symptoms  of  the 
present  trouble  in  December,  1913,  when  she  had  pain 
during  the  last  three  days  of  the  menstrual  period.  The  dis- 
comfort was  mild  at  first  but  has  gradually  increased  in 
severity.  The  pain  is  located  in  the  rectum.  At  present  it 
is  very  severe  and  she  feels  "as  if  the  bowels  must  move." 
She  has  had  no  pain  between  periods  and  defecation  does  not 
cause  discomfort,  but  digital  examination  of  the  rectum  and 
enemata  cause  excruciating  pain.  There  has  been  no  bleed- 
ing from  the  bow'els.  The  patient  has  slight  dysuria  and 
frequency  of  urination.  During  the  last  three  days  of  the 
period  there  has  also  been  a  very  marked  desire  to  urinate, 
frequently  without  the  ability  to  do  so. 
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Recently  she  has  complained  of  severe  pain  in  both  renal 
regions  during  the  period. 

The  outlet  was  intact.  The  cervix  rather  fixed,  firm,  and 
about  normal  in  size.  The  body  of  the  uterus  was  slightly 
enlarged,  in  good  position,  but  its  mobility  was  restricted. 

Projecting  from  the  vaginal  vault  posterior  to  the  cervix 
were  several  polypi.  These  were  blunt  or  rather  pointed. 
Some  of  them  were  dark  blue  or  bluish  black  in  color.  The 
^•aginal  vault  between  the  cervix  and  rectum  was  hard  and 
thickened  over  an  area  about  3  cm.  in  breadth.  On  rectal 
examination  the  rectal  mucosa  was  found  intact,  but  the 
anterior  rectal  wall  was  hard  and  infiltrated  and  the  cervix 
and  anterior  wall  of  the  rectum  would  move  as  one  piece. 

Operation  November  18,  1916.  When  the  abdomen  was 
opened  there  were  found  numerous  omental  adhesions  to  the 
anterior  abdominal  wall  and  also  to  the  pelvic  structures. 
These  were  released.  It  was  also  necessary  to  free  several 
loops  of  small  bowel  that  had  become  adherent  in  the  pelvis. 

The  left  round  ligament  was  ligated  and  cut  and  the  broad 
ligament  opened.  This  enabled  me  to  draw  the  uterus  up  a 
little.  The  right  round  ligament  was  now  severed  and  the 
right  broad  ligament  opened.  On  carrying  the  dissection 
down,  the  right  ureter  was  found  to  be  over  1  cm.  in  diameter. 
The  diffuse  growth  which  involved  the  posterior  wall  of  the 
cervix  and  the  anterior  rectal  wall  had  extended  out  into  the 
broad  ligament  and  the  ureter  ran  through  this.  The  right 
ureter  was  gradually  tunneled  out  of  this  tissue  by  stretching 
the  tissue  with  a  pair  of  long  Kelly  forceps.  The  uterine 
artery  was  double  ligated  and  cut  and  the  ureter  exposed. 
Where  it  passed  through  the  adenomyomatous  tissue  it  was 
markedly  constricted,  being  not  over  one-half  its  normal  size. 
Near  the  bladder,  where  it  was  free  from  compression,  it  was 
also  somewhat  dilated,  being  about  G  mm.  in  diameter. 

The  bladder  was  now  separated  from  the  cervix  and 
pushed  down. 
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The  left  ureter  was  much  dilated,  being  nearly  as  large 
as  the  right.  It  likewise  was  markedly  constricted  where  it 
passed  through  the  broad  ligament.  Here  it  lay  completely 
encircled  in  adenomyomatous  tissue.  Near  the  bladder  its 
caliber  was  slightly  larger  than  normal.  After  doubly 
ligating  and  severing  the  left  uterine  artery  and  controlling 
all  large  vaginal  veins  we  freed  the  vagina  for  a  distance  of 
at  least  3  cm.  The  uterus  together  with  a  cuff  of  vaginal 
mucosa  nearly  3  cm.  broad  was  removed.  We  had  hoped 
to  remove  the  hardened  area  of  the  anterior  rectal  wall  with 
the  uterus,  but  the  patient's  pulse  was  very  weak,  so  we  cut 
the  cervix  away  from  the  rectum,  removing  only  the  uterus, 
with  a  large  vaginal  cuff,  and  the  right  tube,  which  was 
enveloped  in  adhesions.     The  right  ovary  was  not  removed. 

An  area  of  growth,  at  least  3x2  cm.,  was  left  in  the 
anterior  rectal  wall.  After  checking  all  oozing  and  whipping 
over  the  cut  margins  of  the  vagina  each  ureter  was  lifted  well 
up  to  the  side  of  the  pelvis  so  that  it  could  not  come  in  contact 
with  the  rectal  growth.  The  broad  ligaments  were  then 
closed  and  the  raw  surface  of  the  rectum  covered  over  as 
well  as  possible.  Two  drains  were  laid  in  the  pelvis,  their 
lower  ends  being  brought  out  through  the  vagina. 

The  patient  was  discharged  December  13,  1916,  and  at 
that  time  Avas  entirely  free  from  her  previous  discomfort. 
Hoping  to  diminish  the  size  of  the  rectal  growth,  or  to  at  least 
check  its  progress,  I  conferred  with  Dr.  Curtis  F.  Burnam 
as  to  the  use  of  radium.  He  has  given  her  three  applications 
and  thinks  that  the  rectal  thickening  is  diminishing. 

June  30,  1917,  I  saw  Miss  Q.,  with  Dr.  Myer  Solis-Cohen 
and  Dr.  Burnam.  She  looks  remarkably  well,  but  when 
tired  often  has  projectile  vomiting.  She  also  has  rectal 
pain  for  five  or  six  days  at  what  should  be  the  normal 
time  for  the  period. 

On  vaginal  examination  the  vault  is  found  firmly  closed  and 
but  little  thickening  can  be  detected,  but  on  rectal  examina- 
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tion  it  is  clearly  evident  that  the  growth  in  the  anterior  rectal 
wall  has  increased  in  thickness.  One  gets  the  impression 
that  it  is  at  least  1 .5  cm.  thick.  Rectal  examination  occasions 
no  bleeding  and  causes  little  pain. 

July  24,  1917.  The  patient  says  that  she  has  had  no  pain 
in  the  kidney  regions  since  operation. 

Gyn.-Path.,  No.  23116.  The  uterus  is  10  cm.  long,  5  cm. 
broad,  and  4  cm.  in  its  anteroposterior  diameters.  Both 
anteriorly  and  posteriorly  it  is  covered  by  adhesions.  In  the 
anterior  surface  of  the  fundus  are  two  small  myomata,  the 
larger  of  the  two  being  9  mm.  in  diameter. 

The  cervix  looks  normal.  It  is  surrounded  by  a  cuff  of 
vaginal  mucosa,  varying  from  1  to  2  cm.  or  more  in  breadth. 
The  vaginal  mucosa  anterior  to  the  cervix  is  unaltered,  but 
behind  the  cervix  polypi  are  seen  springing  from  the  mucosa. 
These  polypi  are  bluish  black  in  color,  blunt  or  pointed,  and 
project  from  5  to  10  mm.  from  the  surface  of  the  mucosa. 

When  the  uterus  is  cut  lengthwise  it  is  noted  that  the 
uterine  walls,  as  a  whole,  present  the  usual  appearance 
and  that  the  mucosa  of  both  cervix  and  body  seems  to  be 
unaltered. 

Commencing  about  8  mm.  behind  the  cervical  canal,  and 
intimately  blended  with  the  cervical  wall,  is  a  diffuse,  striated 
growth,  which  reaches  upward  as  far  as  the  level  of  the 
internal  os.  It  has  dark  patches  and  translucent  areas 
scattered  throughout  it.  The  largest  of  the  dark  areas  is 
7  mm.  long.  The  posterior  surface  of  this  gro\\i:h  was 
intimately  blended  with  the  rectum.  It  is  from  the  lower 
surface  of  this  gro^^'th  that  the  polypi  grew.  In  other  words 
the  polypi  are  portions  of  the  growth  which  have  projected 
into  the  vagina. 

Histological  Examination.  The  anterior  wall  of  the 
cervix  is  normal  and  the  mucosa  lining  the  cervical  canal 
presents  the  usual  appearance.  The  greater  part  of  the 
posterior  wall  of  the  cervix  is  markedly  altered.     It  has  a 
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somewhat  striated  structure  and  scattered  throughout  it 
are  quantities  of  typical  uterine  mucosa.  This  is  recog- 
nized as  islands  of  mucosa,  as  broad  branching  rivers  of 
mucosa,  or  as  miniature  uterine  cavities.  The  nearer  one 
approaches  the  rectal  attachment  the  more  abundant  is  the 
uterine  mucosa. 

Not  only  is  the  posterior  wall  of  the  cervix  involved  in  the 
growth  but  it  has  also  extended  to  the  vaginal  wall.  Islands 
to  typical  uterine  mucosa  are  lying  directly  beneath  the 
vaginal  mucosa  or  have  broken  through. 

The  glands  are  tubular  and  are  separated  from  one  another 
and  from  the  surrounding  muscular  and  fibrous  tissue  by  a 
definite  stroma  identical  with  that  found  in  the  mucosa 
lining  the  uterine  cavity.  The  cervical  mucosa  looks  per- 
fectly normal  and  is  taking  no  part  whatever  in  the  growth. 

The  polypi  projecting  into  the  posterior  vaginal  wall  are 
part  and  parcel  of  the  adenomyomatous  growth.  The 
stroma  of  the  polypi  consists  in  large  measure  of  fibrous 
tissue,  and  scattered  throughout  the  stroma  are  glands  of  the 
type  found  normally  in  the  mucosa  from  the  body  of  the 
uterus.  Some  of  the  polypi  are  covered  over  by  normal 
vaginal  mucosa,  but  in  others  the  growth  has  broken  through 
the  vaginal  mucosa  and  polypi  indistinguishable  from  those 
found  in  the  uterine  cavity  are  projecting  directly  from  the 
vaginal  vault. 

The  histological  picture  clearly  shows  that  we  have  here 
an  adenomyoma  occupying  the  posterior  wall  of  the  cervix. 
This  has  extended  by  continuity  to  the  rectum  and  has 
infiltrated  the  posterior  vaginal  wall.  The  growth  has  been 
of  such  an  exuberant  character  that  it  welled  into  the  posterior 
vaginal  vault  forming  polypi,  and  in  some  places  the  growth 
has  literally  burst  into  the  vagina,  uterine  mucosa  projecting 
into  and  lining  the  vaginal  vault. 

Case  8. — Myomectomy,  tvithout  interruption  of  pregnancy, 
in  1907;  supravaginal  hysterectomy  for  myoma  in  1915;  removal 
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oj  the  cervix  and  seDeral  inches  of  rectum  for  adenomyoma  of 
the  rectovaginal  septum  in  1917. 

Mrs.  L.  D.  K.,  aged  twenty-seven  years,  was  referred  to  me 
b,y  Dr.  A.  S.  Mason,  of  Hagerstown,  August  5,  1907.  She 
had  had  no  children  and  no  miscarriages.  Her  menses  had 
begun  at  twelve,  had  been  regular,  and  the  flow  moderate, 
the  last  period  having  occurred  May  28,  1907. 

She  was  complaining  of  pain  in  the  right  ovarian  region, 
and  two  weeks  before  had  noticed  a  lump  there.  During  the 
last  six  weeks  she  had  been  complaining  of  morning  sickness 
and  the  breasts  had  been  slightly  enlarged. 

On  abdominal  examination  I  found  a  movable,  slightly 
nodular  mass,  about  8  cm.  in  diameter,  midway  between 
the  anterior  superior  spine  and  the  umbilicus  on  the  right. 
On  vaginal  examination  the  mucosa  was  found  to  be  rather 
soft,  the  cervix  was  softened  and  the  body  of  the  uterus 
somewhat  enlarged. 

Operation.  We  made  a  right  rectus  incision  and  found  a 
subperitoneal  pedunculated  myoma  8  cm.  in  diameter.  This 
was  attached  by  a  pedicle  3  cm.  broad  and  0.5  cm.  thick. 
The  myoma  was  removed  and  the  pedicle  whipped  over  with 
catgut.  The  appendix  was  slightly  enlarged  but  was  not 
disturbed,  as  we  were  a  little  afraid  of  infection  in  face  of  the 
vascular  myoma  and  the  existence  of  pregnancy. 

The  patient  went  on  to  term  and  was  delivered  of  a  normal 
child,  who  at  the  present  time  is  perfectly  well. 

Two  years  ago  (June,  1915)  Dr.  A.  L.  Stavely,  of  Washing- 
ton, saw  this  patient  and  found  it  necessary  to  do  a  supra- 
vaginal hysterectomy  for  myoma.  He  found  numerous 
adhesions,  removed  both  tubes,  the  left  ovary,  and  the 
appendix.  The  patient  was  much  improved.  Her  general 
health  was  better,  she  had  no  headaches,  and  the  bearing- 
down  pains  from  which  she  had  suffered  were  completely 
relieved  for  two  months.  She,  however,  had  a  good  deal  of 
constipation. 

Gyn  Soc  32 
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Menstruation  following  hysterectomy.  Following  opera- 
tion, although  the  uterus  had  been  removed,  the  patient 
continued  to  have  her  menstrual  periods.  They  came  on 
regularly  every  month.  They  were  slight  in  amount  except 
on  one  occasion,  when  in  January,  1917,  although  they  were 
scanty,  they  continued  for  twenty-eight  days.  The  patient 
said  that  there  had  been  a  change  in  color  of  the  menstrual 
flow  for  the  last  eight  months.  Before  the  hysterectomy  and 
for  about  a  year  following  the  operation  the  menstrual  blood 
had  always  been  bright  red,  but  during  the  last  eight  months 
it  had  been  dark  red  and  contained  mucus.  For  the  past 
year  at  times  there  had  been  intermenstrual  bleeding  varying 
in  amount  and  frequency.  This  intermenstrual  bleeding 
was  sometimes  noticed  from  the  vagina,  sometimes  from  the 
rectum,  and  at  times  there  had  been  more  bleeding  from  the 
rectum  than  from  the  vagina.  For  the  past  year  at  least 
the  patient  has  menstruated  more  frequently  from  the  rectum 
than  from  the  vagina.  The  dysmenorrhea  from  which  she 
had  been  suffering  for  some  time  was  relieved  for  a  short 
time  after  the  operation,  but  later  had  become  increasingly 
severe. 

The  patient  had  been  suffering  from  marked  constipation, 
intermittent  in  character.  During  the  last  few  days  of 
menstruation  she  has  had  severe  constipation,  with  aching 
pain  on  defecation.  The  constipation  would  last  for  two 
weeks  at  a  time  and  then  disappear  as  the  menstrual  period 
approached.  During  the  period  of  constipation  there  would 
be  dark  blood  in  the  stools.  As  soon  as  the  period  ceased 
the  constipation  would  develop  again  and  continue  for  at 
least  two  weeks. 

Dr.  Stavely,  in  a  recent  examination,  found  a  good  deal 
of  thickening  in  the  vaginal  vault  behind  the  cervix,  and 
came  to  the  conclusion  that  the  patient  was  suffering  from  an 
adenomyoma  of  the  rectovaginal  septum. 

Gjn.  No.  23289.     This  patient  was  admitted  to  the  Johns 
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Hopkins  Hospital  May  24,  1917.  At  the  present  time  she 
is  well  nourished  and  looks  perfectly  well.  She,  however, 
complains  of  severe  rectal  and  abdominal  pain  at  the  men- 
strual period. 

Operation,  May  26,  1917.  I  made  a  median  abdominal 
incision  and  found  the  sigmoid  flexure  adherent  to  the  pos- 
terior surface  of  the  cervix.  The  adhesions  were  gradually 
loosened.  We  dissected  out  the  left  ureter  in  its  pelvic 
portion  and  then  the  right  ureter,  after  which  the  bladder 
was  then  pushed  down  from  the  cervix.  After  the  large 
vaginal  veins  had  been  tied  the  vagina  was  freed  for  a  distance 
of  several  centimeters.  We  then  opened  up  the  anterior 
vaginal  wall  and  gradually  severed  the  posterior  wall  of  the 
vagina.  As  we  were  freeing  the  posterior  vaginal  wall  there 
was  an  escape  of  an  inky  black  fluid  from  the  vagina  just 
behind  the  cervix.  Having  completely  separated  the  cervix 
with  the  vaginal  cuff  from  the  remaining  portion  of  the 
vagina  we  still  found  the  cervix  firmly  glued  to  the  rectum 
over  a  wide  area.  The  patient's  condition  at  that  time  was 
fairly  good,  and  I  thought  it  might  be  possible  to  remove 
the  anterior  rectal  wall  without  sacrificing  the  lateral  and 
posterior  walls,  which  would  have  simplified  the  operation 
materially.  When  we  had  done  this,  however,  we  found 
that  there  only  remained  a  ribbon  of  the  posterior  rectal 
wall  about  1.5  cm.  broad,  consequently  we  had  to  do  a  com- 
plete resection,  removing  about  12  cm.  of  the  rectum.  There 
was  an  escape  of  a  good  deal  of  liquid  fecal  matter.  This, 
of  course,  could  have  been  avoided  had  we  at  first  attempted 
a  complete  resection  of  the  segment  of  the  bowel.  The 
patient's  condition  now  was  precarious  and  it  looked  as  if 
she  would  die  on  the  table.  We  hurriedly  stitched  a  rubber 
tube,  about  1.5  cm.  in  diameter,  into  the  upper  cut  end  of 
the  sigmoid  and  drew  it  down  so  that  this  part  of  the  bowel 
passed  into  the  lower  segment.  Two  continuous  rows  of 
sutures   completed  the  end-to-end   anastomosis.      A  drain 
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was  laid  in  each  broad  ligament  and  brought  out  through 
the  vagina.  We  also  drained  through  the  lower  end  of 
the  abdominal  incision.  When  the  patient  left  the  table 
she  was  practically  pulseless.  The  operation  in  its  entirety 
occupied  nearly  three  hours. 

July  12,  1917.  The  patient  had  a  stormy  time  for  fidly 
two  and  a  half  weeks  following  operation.  For  the  first  nine 
days  all  the  urine  was  passed  through  the  urethra,  but  on  the 
tenth  day  it  commenced  to  come  through  the  vagina.  The 
rectal  tube  came  out  on  the  seventh  day,  and  since  then  the 
major  portion  of  the  feces  has  escaped  through  the  vagina. 
On  the  eighth  day  the  patient  developed  a  diarrhea  and  had 
many  stools  each  day.  These  stools  were  gradually  checked. 
Since  the  fifteenth  day  there  has  been  a  gradual  improvement, 
and  at  the  present  time,  July  12,  the  patient  is  able  to  be  out 
of  bed  for  several  hours  each  day.  There  is  a  hole  1.5  cm. 
in  diameter  in  the  anterior  rectal  wall  at  the  site  of  the 
anastomosis. 

Gyn.-Path.,  No.  23074.  May  26,  1917.  The  specimen 
consists  of  the  cervix  and  a  segment  of  the  rectum  several 
inches  in  length. 

The  vaginal  portion  of  the  cervix  is  5  cm.  broad,  3  cm.  in 
its  anteroposterior  diameters;  it  projects  for  1  cm.  into  the 
vagina.     The  cervical  opening  is  slit-like  and  1  cm.  broad. 

The  cervix  looks  normal.  It  is  surrounded  by  a  vaginal 
cuff,  averaging  1  cm.  in  breadth.  Posteriorly  where  the 
cervix  joins  the  vagina  is  a  dark  transverse  slit  7  mm.  long. 
It  was  from  this  point  that  the  inky  black  blood  escaped 
during  the  operation.  At  this  point  the  growth  has  appar- 
ently broken  through  the  vaginal  mucosa. 

It  will  be  remembered  that  the  body  of  the  uterus  was 
removed  by  Dr.  A.  L.  Stavely  two  years  ago  on  account 
of  a  myoma.  The  cervix  is  5  cm.  in  length.  On  its  right 
side  near  the  peritoneal  reflection  is  a  bean-shaped  myoma 
1.5  X  0.9  cm. 
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Occupying  the  posterior  wall  of  the  cervix  and  spreading 
out  into  the  anterior  and  lateral  rectal  walls  is  a  diffuse  and 
very  hard  groT\i;h. 

The  portion  of  the  rectal  wall  removed  is  12.5  cm.  long. 
Its  anterior  and  lateral  walls  vary  from  1  to  2  cm.  in  thickness, 
and  are  board-like,  owing  to  the  diffuse  growth  which  occupies 
the  cervix  and  adjacent  rectal  wall. 

The  anterior  rectal  wall  is  thickened  over  an  area  about 
9  cm.  in  length,  the  greatest  thickening  being  near  the  cervical 
attachment. 

The  mucosa  of  the  anterior  rectal  wall  is  in  some  places 
stretched  out  and  flattened  over  the  growth.  In  other 
places  it  is  gathered  up  into  small  polypi.  The  power  of 
contractility  of  the  anterior  rectal  wall  has  been  reduced  to 
the  minimum. 

At  a  point  directly  behind  the  cervix  there  is  a  dark  hemor- 
rhagic area  1  cm.  in  diameter  in  the  rectal  mucosa.  Whether 
this  has  been  caused  during  the  operation  or  has  been  due  to 
an  extension  of  the  growth  through  into  the  lumen  of  the 
bowel  is  uncertain.  The  mucosa  from  the  posterior  rectal 
wall  looks  normal. 

On  making  a  sagittal  section  through  the  specimen  the 
anterior  lip  of  the  cervix  is  found  to  be  little  altered,  save  for 
one  hemorrhagic  spot,  2x2  mm.,  situated  well  above  the 
vaginal  attachment.  The  cervical  mucosa  looks  normal 
except  for  a  very  small  polyp  projecting  into  the  cervical 
canal. 

The  posterior  wall  of  the  cervix  is  markedly  altered.  It  is 
occupied  by  a  diffuse,  finely  striated  growth  which  extends 
almost  from  the  cervical  canal  back  to  the  thickened  growth 
in  the  anterior  rectal  wall,  with  which  it  is  continuous. 

In  the  posterior  wall  of  the  cervix,  and  sej)arated  from  the 
outer  surface  of  the  cervix  by  a  distance  of  2  mm.,  is  an 
irregularly  pear-shaped  cavity  1.5  cm.  long  and  varying  from 
1  to  7  mm.  in  breadth.     This  is  filled  with  verv  dark  blood. 
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At  numerous  points  the  gro'W'th  contains  small  bluisli-black 
areas,  and  at  the  point  where  the  sHt  was  noticed  behind  the 
cerN'ix,  and  from  which  the  inky  black  blood  escaped  during 
operation,  there  is  a  bluish-black  area  4x3  mm.  This 
opens  directly  into  the  vagina.  The  nearer  one  approaches 
the  rectal  attachments  the  more  abundant  become  the 
bluish-black  areas. 

The  growth  has  also  extended  to  the  posterior  vaginal 
wall.  This  near  the  cer\'ix  is  1  cm.  thick.  In  the  posterior 
vaginal  wall  at  a  point  at  least  1  cm,  from  the  cervix  is  a 
cavity  3  mm.  long,  filled  with  blood.  At  the  upper  end  of 
the  cervical  stump  is  a  hemorrhagic  area  3  mm.  in  diameter. 

From  a  careful  examination  of  the  gross  specimen  it  is 
clearly  evident  that  we  are  dealing  with  a  growth  that 
occupies  the  posterior  wall  of  the  cervix  and  that  has  extended 
to  and  involved  the  outer  coats  of  the  anterior  and  lateral 
rectal  walls,  and  has  also  extended  to  the  vaginal  mucosa 
posterior  to  the  cervix.  The  tumor  bears  the  definite 
earmarks  of  an  adenomyoma  of  the  rectovaginal  septum. 

Histological  Examination.  A  very  large  section  has  been 
made,  taking  in  the  entire  cervix  and  a  portion  of  the  recto- 
vaginal growth.  The  mucosa  of  the  anterior  vaginal  wall  is 
normal.  The  squamous  epithelium  of  the  vaginal  portion 
of  the  cer\-ix  has  in  many  places  been  rubbed  off,  but 
where  present  is  normal.  The  mucosa  lining  the  cervical 
canal  is  perfectly  normal,  but  lying  in  the  cer\'ical  canal  is  a 
small  pohp  consisting  of  mucosa  of  the  tj-pe  found  in  the 
body  of  the  uterus. 

The  large,  irregular  cyst  noted  in  the  posterior  wall  of  the 
cervix  is  lined  with  one  layer  of  low  cylindrical  epithelium. 
In  some  places  this  lies  directly  on  the  underlying  fibrous 
tissue,  but  at  other  points  is  separated  from  it  by  a  definite 
stroma.     The  ca\'ity  of  the  gland  is  partly  filled  x^ith  blood. 

The  growth  occupying  the  posterior  wall  of  the  cervix  and 
the  anterior  wall  of  the  rectum  consists  of  typical  adenomyo- 
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matous  tissue.  The  stroma  of  the  cervix  passes  over  imper- 
ceptibly into  that  of  the  growlh,  there  being  absolutely  no 
line  of  demarcation.  Scattered  everywhere  throughout 
this  growth  are  large  and  small  areas  of  uterine  mucosa 
consisting  of  normal-looking  glands  embedded  in  the  char- 
acteristic stroma  of  the  mucosa.  As  one  approaches  the 
rectum  the  muscle  in  places  seems  to  be  arranged  circularly 
around  bunches  of  glands.  At  some  points  islands  of  uterine 
mucosa  extend  directly  to  the  rectal  mucosa. 

In  the  posterior  wall  of  the  vagina,  just  behind  the  cervix, 
is  an  island  of  uterine  mucosa  which  has  opened  directly  into 
the  vagina.  It  was  from  this  point  that  the  inky  blood 
escaped  during  the  operation. 

We  have  in  this  case  had  the  opportunity  of  examining 
the  patient  from  time  to  time  during  the  last  ten  years. 
Ten  years  ago  a  subperitoneal  myoma  Avas  removed  during 
pregnancy;  two  years  ago  Dr.  Stavely  did  a  supravaginal 
hysterectomy  for  myoma.  At  that  time  there  was  no 
evidence  of  an  adenomyoma  of  the  rectovaginal  septum,  nor 
were  there  any  clinical  manifestations  of  such  a  condition 
except  pain  on  defecation.  No  thickening  could  be  detected, 
consequently  we  must  conclude  that  this  widespread  growth 
has  developed  in  large  measure  or  entirely  during  the  last 
two  years. 

Case  9. — Adenomyoma  of  the  rectovaginal  septum  with 
the  formation  of  polypi  in  the  vaginal  vault;  double  pus  tubes 
{tuberculous). 

Gyn.,  No.  22989.  M.  W.,  aged  twenty-eight  years, 
married,  was  admitted  to  the  Johns  Hopkins  Hospital  April 
17,  1917.  The  patient  is  a  well-nourished  colored  woman. 
She  complains  of  pain  in  the  lower  abdomen. 

Her  menses  began  at  eleven,  were  regular,  lasted  three  days, 
and  were  free  and  painless.  For  the  last  four  or  five  years, 
however,  she  has  had  some  pain  at  the  period.  She  men- 
struated February  25  and  since  then  has  had  slight  bleeding 
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from  time  to  time,  lasting,  however,  only  a  few  hours.  She 
missed  her  period  in  March,  but  for  the  last  two  days  has  been 
bleeding  constantly  and  rather  profusely. 

During  February  urination  was  frequent  and  painful  and 
she  had  to  void  two  or  three  times  each  night.  At  present 
there  is  no  discomfort  on  micturition.  Recently  she  has  had 
a  good  deal  of  tenderness  in  the  right  lower  abdomen.  Her 
leukocyte  count  is  7000;  her  hemoglobin  is  52  per  cent. 

She  has  been  married  eight  years  but  has  never  been 
pregnant. 

The  outlet  is  moderately  relaxed.  Bartholin's  glands  are 
not  felt  and  there  is  no  ureteral  reddening.  The  cervix  is 
normal  in  size.  Its  mobility  is  somewhat  restricted  and 
manipulation  of  the  cervix  causes  pain. 

There  is  marked  induration  in  the  vaginal  vault  behind  the 
cervix.  The  posterior  vaginal  vault  presents  an  uneven  and 
puckered  appearance  due  to  numerous  rather  flat,  smooth, 
sessile  polypi.  These  are  ever>"where  covered  over  by 
vaginal  mucosa,  but  some  of  them  are  slightly  cystic,  and  in 
the  depth  of  a  few  a  definite  brownish  color  is  clearly  demon- 
strable, making  the  diagnosis  of  adenomyoma  certain.  There 
is  a  considerable  amount  of  induration  in  both  vaginal 
fornices. 

On  rectal  examination  a  bar  of  indurated  tissue,  at  least 
2  cm.  in  width,  is  felt  between  the  rectum  and  cervix.  The 
rectal  mucosa  itself  is  intact  and  smooth,  but  small,  hard, 
shot-like  masses  can  be  felt  in  the  rectal  wall  above  the 
growth.  These  are  not  larger  than  split  peas.  Proctoscopic 
examination  reveals  a  normal-looking  mucosa. 

Operation,  April  23,  1917.  Each  tube  was  the  seat  of  a 
pyosalpinx,  but  the  fimbriated  ends  of  both  tubes  were 
slightly  open,  strongly  suggesting  tuberculosis.  We  thought 
it  wiser  to  remove  the  tubes  before  removing  the  uterus, 
thus  reducing  to  the  minimum  the  chances  of  infection.  The 
ovaries  were  also  removed,  in  the  first  place  because  they 
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were  densely  adherent,  in  the  second  place  because  if  any 
portion  of  the  adenomyoma  were  left  behind  the  presence 
of  the  ovaries  would  tend  to  stimulate  the  further  extension 
of  the  portions  of  the  tumor  that  it  had  not  been  possible 
to  remove. 

After  removal  of  the  appendages  we  carefully  examined  the 
uterus  and  rectum.  In  the  posterior  wall  of  the  uterus  was  a 
subserous  myoma  1  cm.  in  diameter.  Behind  the  cervix 
at  the  level  of  the  internal  os  was  a  hard,  indurated  mass, 
2.5  cm.  in  diameter.  This  involved  the  posterior  wall  of  the 
cervix  and  the  anterior  wall  of  the  rectum.  The  bowel  wall 
and  the  uterine  wall  at  this  point  were  intimately  blended 
together.  It  was  perfectly  clear  that  we  were  dealing  with 
an  adenomyoma  of  the  rectovaginal  septum. 

The  patient's  pulse  was  very  rapid  before  the  operation 
was  started,  and  by  the  time  the  tubes  and  ovaries  had  been 
removed  was  varying  from  160  to  170,  consequently  it  was 
deemed  safer  to  defer  the  hysterectomy  until  a  later  date. 
A  pulse  of  from  140  to  160  is  frequently  encountered  during 
an  operation  for  pus  tubes,  and,  as  a  rule,  occasions  no 
alarm;  but  the  patient  could  not  have  withstood  the  wide- 
spread dissection  and  the  hysterectomy  that  would  have 
been  necessary. 

She  had  a  stormy  time  for  the  first  three  days,  but  then 
improved  rapidly.  She  was  discharged  May  6,  with  instruc- 
tions to  return  several  months  later  for  removal  of  the 
rectovaginal  growth. 

This  growth  on  histological  examination  will  undoubtedly 
show  the  topical  adenomyomatous  picture.  Its  situation 
is  characteristic,  and  the  picture  as  seen  in  Douglas's  cul-de- 
sac  further  substantiates  the  diagnosis.  The  development 
of  the  flat,  polypoid  condition  in  the  vaginal  vault  is  also 
confirmatory,  and  the  brownish  hue  due  to  the  accumulation 
of  old  menstrual  blood  in  the  polypi  leaves  no  doubt  as  to  the 
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presence  of  adenomyoma.     As  was  noted  the  rectal  mucosa 
itself  was  normal. 

GjTi.-Path,  No.  23170.    Sections  from  the  Fallopian  tubes 
show  typical  tuberculosis. 


DISCUSSION 


Dr.  Francis  Carter  Wood,  New  York  City  (by  invitation). 
— There  is  little  I  can  add  to  this  admirable  report  except  to 
say  that  these  cases  are  of  very  great  interest  both  to  the 
pathologist  and  to  the  surgeon.  It  is  a  happy  coincidence  that 
Dr.  Cullen,  who  has  added  so  much  to  our  knowledge  of  the 
occurrence  of  adenomyomata  and  has  cleared  up  their  path- 
ology, should  be  so  fortunate  as  still  to  discover  tumors  of  this 
variety  in  different  portions  of  the  body.  Continued  reports 
of  cases  of  adenomyomatous  tissue  in  the  umbilicus,  broad  liga- 
ment, and  these  perirectal  fragments  show  that  the  old  type 
of  morphological  pathology,  especially  when  correlated  with 
advancing  knowledge  of  embryology,  still  has  an  important 
role  in  the  science  of  medicine. 

Dr.  Cullen  (closing  the  discussion). — We  have  recently  had 
a  case  of  adenomyoma  of  the  umbilicus. 

The  number  of  cases  of  adenomyoma  of  the  rectovaginal 
septum  recorded  in  the  literature  is  very  meager,  but  I  person- 
ally have  had  9  cases.  Such  a  large  number  occurring  in  the 
practice  of  one  surgeon  clearly  indicates  that  this  disease  is 
by  no  means  rare.  In  the  past  these  growths  have  escaped 
detection  when  they  were  small,  and  when  they  have  grown 
large  and  have  involved  the  broad  ligaments  and  rectum  they 
have  undoubtedly  been  taken  for  a  very  chronic  intractable 
pelvic  inflammation  or  for  an  inoperable  pelvic  or  rectal  growth. 


GASTRO-INTESTINAL  CONDITIONS  IX  WOMEN 


By  Charles  A.  L.  Reed,  M.D. 

Cincinnati,  Ohio 


The  relationship  of  certain  gastro-intestinal  conditions 
to  various  sequent  states,  local  and  constitutional,  in  both 
sexes  has  long  since  passed  into  general  recognition.  It  is 
my  purpose  here  to  consider  certain  phases  of  the  clinical 
problem  thus  presented  as  frequent  incidents  in  gynecological 
practice.  In  doing  so  I  feel  that  no  apology  is  required  for 
an  effort  to  show  the  correlation  between  certain  symptoms 
complex  or  certain  syndromes  that  have  heretofore  been 
recognized  as  clinical  entitles  beyond  the  possibility  of  kinship 
to  each  other.  I  may  add  that  the  tendency  thus  to  segregate 
symptoms  into  groups  and  call  them  diseases  and  to  treat 
them  without  reference  to  their  possible  relationship  either 
to  other  organs  not  primarily  involved  or  to  the  general 
system  is  a  logical  incident  of  the  intensive  study  charac- 
teristic of  the  specialism  of  the  last  few  precedmg  decades. 
It  tended  and  still  tends  to  exclusive  recognition  of  certain 
tlefined  pathology  without  reference  either  to  antecedent 
or  sequent  conditions.  The  corrective  tendency  is  now 
manifested  in  the  team  work  or  group  work  by  and  between 
representatives  of  different  scientific  departments.  The 
broader  grasp  of  clinical  problems  thus  made  possible  is 
illustrated  by  a  recognition  of  the  relation  of  the  various 
pathological  conditions  of  the  gastro-intestinal  tract  to 
various  pelvic  and  constitutional  states  in  women.     The 
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various  conditions  of  the  stomach  and  intestines  to  which 
I  shall  allude  may  be  generally  grouped  under  the  general 
title  of  distortions.  I  may  add  further,  by  way  of  explanation, 
that  the  conditions  to  which  I  allude  may  be  spoken  of  as 
"chronic"  in  the  sense  that  they  involve  change  of  structure 
or  of  general  morphology  and  have  very  generally  persisted 
after  prolonged  and  futile  efforts  at  treatment. 

Gastro-intestinal  Distortions.  The  chief  distortions 
of  etiological  and  pathological  significance  to  which  I  invite 
attention  have  occurred  under  my  observation  in  approxi- 
mately 3000  cases  during  the  last  eleven  years.  They  are 
mentioned  in  their  relative  order  of  frequency  as  confirmed 
by  both  physical  examination,  .T-ray  records,  and  surgical 
exploration.  The  colon,  ptosic,  retardatively  angulated, 
sometimes  redundant,  occasionally  adherent,  is  the  most 
frequently  observed  seat  of  distortion.  Next  is  the  cecum, 
dilated,  flabby,  hypermobile,  often  adherent,  but  more 
frequently  covered  except  between  the  tenia,  with  highly 
organized  exudate.  The  ileum  is  often  ptosic,  angulated 
near  its  cecal  end,  dilated  back  of  the  angulation,  and  the 
seat  of  marked  stasis.  Adhesions  of  the  terminal  ileum  are 
of  frequent  occurrence  while  "Lane's  kink"  is  occasionally 
encountered.  I  recently  had  four  in  succession.  The  ileo- 
cecal valve  is  sometimes  incompetent.  The  duodenum, 
always  dilated  in  the  presence  of  constrictions  or  angulations 
at  the  terminal  ileum,  is  also  frequently  enveloped  in  a 
highly  organized  exudate  and  is  frequently  adherent.  The 
sigmoid  or  pelvic  colon  is  often  redundant  and  is  sometimes 
the  seat  of  constrictive  narrowing  at  its  juncture  with  the 
descending  colon.  The  vermiform  appendix  is  generally 
normal,  but  is  sometimes  either  adherent,  atrophied,  or  dis- 
tended, only  occasionally  being  the  seat  of  active  mischief. 
Chronic  intussusception  with  adhesion  of  invaginated  sur- 
faces has  been  encountered.  Diverticula  and  neoplasms, 
both  benign  and  malignant,  of  the  intestinal  wall  have  been 
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observed.  The  fat,  often  really  lipomatous,  omentum  often 
found  in  these  cases  has  a  demonstrated  etiologic  relation- 
ship to  displacement  of  the  colon  and  stomach.  The  stomach 
is  generally  found  vertical  in  the  left  side,  often  of  the  "  fish- 
hook" type,  sometimes  extremely  ptosic,  and  not  unfre- 
quently  the  seat  of  adhesions  to  the  mesocolon.  Pyloric 
insufficiency  occasionally  with  active  ulceration  of  the  pylorus 
or  duodenum  or  both  is  encountered.  Another  condition  of 
great  importance,  but  really  secondary  to  the  distortions 
mentioned,  is  that  of  general  visceral  cyanosis  in  which  the 
vems,  more  especially  of  the  mesocolon  and  the  mesentery, 
are  greatly  dilated  and  filled  with  very  dark  blood  showing 
circulatory  stasis  with  resulting  dangerous  deoxygenation 
of  the  considerable  quantity  of  blood  thus  impounded.  It 
is,  of  course,  to  be  understood  that  these  conditions  are 
rarely  if  ever  found  singly  just  as  it  would  be  obviously 
improbable  that  all  of  them  should  exist  in  the  same  case 
at  the  same  time.  It  is  also  to  be  remembered  that  certain 
of  these  conditions,  as  for  instance  a  more  or  less  marked 
ptosis  of  the  colon,  or  certain  adhesions,  or  even  marked 
redundancies,  may  exist  without  producing  symptoms.  It 
is  only  when  marked  symptoms  do  exist  and  when  they  are 
logically  and  obviously  referable  to  the  conditions  enumerated 
or  to  any  of  them  that  the  latter  are  to  be  recognized  and 
treated  as  pathological  withhi  themselves  and  etiological 
with  reference  to  secondary  or  other  sequent  phenomena. 
In  any  event  the  conditions  enumerated  are  sufficient  to 
show  that  there  is  abundant  pathology  in  the  cases  under 
consideration. 

Gastro-intestinal  Distortions  as  Etiological 
Factors.  A  moment's  reflection  will  show  that  all  the 
various  conditions  that  I  have  enumerated  are  essentially 
anatomical  in  character.  In  other  words,  each  represents 
such  distortion  as  to  interfere  in  some  way,  obviously, 
primarily,  mechanical,  with  important  functions. 
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Thus  digestion  assimilation  and  intestinal  elimination  are 
disturbed.  The  freedom  of  visceral  circulation  is  measurably 
inliibited  with  resulting  lowered  oxygenation  of  the  blood  in 
general.  The  return  of  blood  from  the  pelvic  organs — the 
uterus,  ovaries,  Fallopian  tubes,  bladder,  and  rectum  is 
mechanically  retarded.  There  is  necessarily  resulting  nutri- 
tive disturbances  in  the  ovaries  and  uterus  and  wdth  conse- 
quent important  perturbation  of  ovulation  and  menstrua- 
tion. The  tendency  to  hemorrhoids  is  accentuated.  Direct 
pressure  by  ptosic  superimposed  organs  tends  to  displace- 
ment of  the  uterus  and  bladder.  Pressure  from  these  various 
ptoses  is  a  logically  causative  factor  in  the  various  herniae 
notably  in  the  femoral  and  vaginal  forms  and  in  postoperative 
ventral  hernia  in  the  lower  zone  of  the  abdomen. 

If,  now,  we  turn  from  these  physically  local  and  direct 
effects  of  gastro-intestinal  distortions  we  shall  discover  that 
their  secondary  constitutional  effects,  as  manifested  in  both 
men  and  women,  are  no  less  pronounced.  Thus  with  a  loss 
of  muscular  tone  and  glandular  activity  induced  by  distor- 
tions that  have  been  enumerated,  there  necessarily  occurs 
a  resulting  stasis  in  some  part  or  parts  of  the  prima  via. 
Bacterial  activity  becomes  accentuated,  secondary  chemical 
changes  in  the  residual  food  elements,  especially  in  the 
protein  elements,  are  inaugurated,  while  toxigenesis  within 
the  lumen  and,  it  has  been  asserted,  within  the  epithelial 
cells  is  promoted.  Then  with  the  resistance  from  retardative 
angulations  or  resulting  atony  or  both  antagonized  by 
remaining  prostalsis  there  occurs  hyperabsorption  from  the 
intestinal  content.  This  means  that  the  excess  fluid  carrying 
with  it  much  of  the  many  toxins  elaborated  in  the  intestinal 
content  is  subjected  to  forced  absorption.  The  toxins  thus 
absorbed  must  vary  with  the  variation  in  the  flora  or  in  the 
character  of  the  food  elements  from  which  they  are  derived. 
In  this  way  there  occur  in  sequence  toxemia,  acidosis,  and 
terminal   edemata,    all    clinically   demonstrable,   but    with 
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symptomatology  manifestly  varying  with  the  dominant 
causative  factor  or  toxin.  In  this  way  we  may  have  head- 
aches in  one  case,  mental  perturbations  in  another,  convulsive 
or  anaphylactic  seizures  in  a  third  or  general  neurasthenic 
phenomena  in  still  a  fourth. 

Bouchard  and  Glenard  both  long  since  pointed  out  that 
in  many  of  these  cases  of  long  standing,  some  may  develop 
what  they  called  arthritism,  while  still  others  showed  the 
cirrhotic  tendencies  which  they  grouped  under  the  title  of 
hepatism. 

In  eclampsia  it  may  be  found  that  the  foreign  protein 
products  of  uterine  origin  are  not  the  only  causes  of  the 
toxemia,  acidosis  and  terminal  edemata  always  present,  but 
that  toxins  of  intestinal  origin  are  ancillary  factors  of  etio- 
logic  importance  in  these  cases.  The  constant  presence 
of  constipation,  apparent  or  masked,  always  present  in 
eclamptics,  tends  to  corroborate  the  hypothesis. 

Novy  and  De  Kruif^  have  just  demonstrated  the  existence 
of  anaphylotoxin  of  intestinal  origin,  but  with  a  matrix  in 
the  blood  serum.  The  hypothermia,  the  toxemia,  the  acidosis 
and  the  anaphylactic  convulsive  crises  that  they  describe 
as  being  produced  by  this  agent  are  the  familiar  phenomena 
that  for  three  years  I  have  been  describing  as  characteristic 
of  chronic  convulsive  toxemia  of  intestinal  origin.  It  would 
seem  therefore  that  the  relationship  of  intestinal  states  to 
this  condition  has  received  additional  experimental  verifica- 
tion at  their  hands. 

The  Question  of  Systemic  Infection.  That  bacteria 
may  find  their  way  from  the  intestines  into  the  general  circu- 
lation is,  I  believe,  both  luidisputed  and  indisputable.  That 
the  ordinary  channels  of  absorption  as  now  understood  may 
serve  as  atria  may  well  be  doubted  but  that  secondary 
changes  involving  breaches  in  the  epithelium  may  serve  as 
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gateways  for  systemic  invasion  is  beyond  question.  There  is 
no  pathologist  who  has  studied  intestinal  conditions  in  chronic 
toxemia,  especially  in  that  of  the  convulsive  t>T)e,  but  that 
has  encountered  gross  lesions  in  the  colon  and,  less  frequently 
in  the  small  intestines.  In  this  way  B.  coli  whose  native 
habitat  is  the  colon,  together  with  streptococci,  staphylo- 
cocci, and  other  organisms  always  present  in  the  mixed  flora 
of  the  intestines,  may  contribute  to  an  actual  bacteremia, 
sometimes  with  metastatic  manifestations.  Of  these  the 
more  significant  is  the  B.  coli,  which  has  been  repeatedly 
observed  by  John  B.  Murphy  and  Philip  H.  Kreuscher  in 
pure  infections  of  the  joints.^  Typhoid  and  paratyphoid  are 
examples  of  systemic  invasion  through  enteric  lesions.  Infec- 
tions of  the  gall-bladder,  always  of  mixed  type,  but  always 
with  B.  coli  present,  suggest  the  intestinal  tract  as  a  more 
probable  avenue  of  invasion  than  either  the  gums,  the  tonsils 
or  the  sinuses,  especially  in  absence  of  demonstrated  involve- 
ment of  those  structures.  Gastric  and  duodenal  ulcer,  always 
the  seat  of  mixed  infection,  but  generally  with  streptococci 
dominant,  is  often  associated  with  a  bacteremia  that  may 
quite  as  reasonably  have  been  the  result  as  the  cause  of  the 
local  process.  In  other  words  the  intestinal  tract  must  be 
recognized  not  only  as  a  demonstrated  focus  of  actual  infec- 
tion, but  one  which  from  its  extent  and  the  character  of  the 
primary  lesions  to  which  it  is  subject  must  be  recognized  as 
probably  the  most  potentially  dangerous  focus  of  infection 
in  the  entire  human  body.  This  conception  has  a  practical 
application  to  the  whole  range  of  medical  and  surgical 
practice.  It,  however,  is  entitled  to  special  consideration 
in  connection  with  certain  yet  obscure  problems  in  gyneco- 
logical pathology.  Thus  we  have  encountered  local  infections 
within  the  pelvis  that  are  not  explained  by  existing  concep- 
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tions  as  to  methods  of  invasion.  We  have  seen  pyosalpinx 
in  which  neither  the  history  of  the  case  nor  the  examination 
of  the  tubal  content  confirmed  a  Xeisser  infection.  Many 
of  us  have  seen  intrapelvic  suppurative  adenitis  with  no 
history  of  either  a  coexisting  or  antecedent  infection  of  either 
the  vagina  or  uterus.  B.  coU  has  been  repeatedly  demon- 
strated in  pelvic  pus  with  no  obvious  atria  to  account  for 
its  presence. 

It  must  have  become  apparent  that  the  various  intestinal 
conditions  which  I  have  described  have  an  important 
etiologic  relationship  to  many  intestinal  states  not  classified 
as  clinical  entities  or  diseases.  A  moment's  reflection  will 
show  that  they  must  likewise  have  at  least  a  modifying 
influence  upon  many  conditions  that  are  thus  classified  as 
definite  syndromes.  This  becomes  apparent  when  it  is 
remembered  that  the  chronic  toxemia,  with  resulting  acidosis, 
and  especialh"  with  terminal  edemata,  must  have  an  impor- 
tant influence  in  lowering  the  normal  resistance  of  the  patient. 
This  is  shown  not  only  in  general  surgical  but  in  gynecological 
practice  by  the  fact  that  the  chronic  toxemia  is  very  prone 
to  shock.  This  is  easily  understood  when  it  is  remembered 
that  in  these  cases  we  began  with  a  chronic  acidosis  to  which 
is  added  the  acute  acidosis  of  fear,  the  acute  acidosis  of  anes- 
thesia, and  the  acute  acidosis  of  surgical  traumatism,  which 
four  acidosis  in  the  aggregate  comprise  a  fulminating  acidosis 
which  in  turn  means  "shock"  and,  too  often,  death.  It  is 
for  this  reason  that  in  all  this  class  of  cases  recourse  should 
be  had  to  adequate  preparatory  treatment  before  being 
subjected  to  serious  operation.  But  lowered  resistance  due 
to  toxemia  and  acidosis  means  much  more.  It  implies 
increased  liability  to  infection,  due  to  the  fact  that  in  these 
cases  there  is  more  or  less  inhibition  of  the  normal  tendency 
to  the  elaboration  of  protective  leukocytes.  This  to  my  mind 
plays  an  important  part  in  rendering  many  persons  liable  to 
tubercular  infections.    The  fact  that  I  have  had  3  cases  of 
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pulmonary  tuberculosis  associated  with  marked  toxemia  of 
intestinal  origin,  which  were  able  spontaneously  to  throw 
off  the  infection  after  surgical  correction  of  the  underlying 
intestinal  condition  is  confirmatory  of  this  view.  Who  shall 
say  that  the  liability  to  typhoid  is  not  emphasized  by  local 
lesions  in  the  intestines  and  by  lowered  constitutional  resist- 
ance, both  due  to  the  intestinal  conditions  that  I  have  been 
describing?  The  fact  that  cases  of  so-called  "Bright's 
disease"  and  "diabetes"  have  cleared  up  after  similar 
treatment,  is  not  so  remarkable  in  view  of  the  additional 
fact  that  these  so-called  diseases  are  really  end  links  in  the 
pathological  changes  that  I  have  defined.  The  pathological 
conundrum  called  "chronic  rheumatism"  has  seemed  to 
me  much  less  of  a  mystery  when  I  have  seen  it  clear  up 
promptly  following  the  surgical  restoration  of  normal 
intestinal  drainage. 

Some  years  ago  Lane  mentioned  some  eighteen  different 
so-called  diseases  that  had  cleared  up  after  he  had  corrected 
the  uterine  function.  The  matter  was  made  one  of  some 
merriment  by  those  who  believed  that  diseases  are  diseases 
much  as  "pigs  is  pigs."  It  was  contended  that  so  many 
conditions  so  different  from  each  other,  so  obviously  uncor- 
related,  could  not  yield  to  a  common  treatment.  ISly 
answer  was  and  is  that  the  list  was  altogether  too  small,  and 
that  the  intestinal  conditions  described  must  bear  at  least 
an  incidental  causative  relation  to  any  and  ever}-  so-called 
disease,  however  specific  in  nature,  the  natural  course  of 
which  may  be  influenced  for  the  worse  by  diminished  con- 
stitutional resistance.  I  believe  that  an  acceptance  of  this 
view,  confirmed  by  ample  experience  at  my  own  hands,  v.ill 
have  a  salutary  effect  if  recognized  in  its  normal  and  propor- 
tionate relation,  not  only  to  gynecological  practice  strictly 
so  defined,  but  to  associated  conditions  to  the  existence  of 
which  no  gynecologist  may  close  his  eyes  if  he  is  to  be  an 
efficient  practitioner  of  his  profession. 
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Treatment.  It  is  not  within  the  scope  and  purpose  of 
this  paper  to  discuss  the  operative  and  other  therapeutic 
measures  involved  in  the  treatment  of  these  cases.  It  is, 
however,  of  importance  to  emphasize  a  few  of  the  principles 
involved  in  the  correction  of  the  conditions  which  I  have 
described.  Thus  it  is  essential  to  remember  that  the  practical 
problem,  so  far  as  it  is  presented  in  the  course  of  gyneco- 
logical practice,  is  distinctly  threefold,  viz.:  (1)  the  intes- 
tinal conditions;  (2)  the  constitutional  state;  (3)  the  gynecic 
sequelae  or  complications. 

With  respect  to  the  intestinal  condition,  let  me  urge  that 
it  should  be  carefully  determined  in  the  routine  diagnosis  of 
every  case;  that  it  should  l>e  recognized  as  initial  pathology, 
and  that  it  should  be  treated  in  accordance  with  its  specific 
indications.  This  does  not  mean  that  every  case  should 
be  remanded  for  operation.  On  the  other  hand,  the  other 
methods  of  treatment  should  be  recognized  as  available  in 
certain  of  the  milder  cases  in  which  the  ptosis  is  not  pro- 
nounced or  of  long  standing,  or  in  which  the  constitutional 
conditions  are  not  yet  severe.  The  constipation,  either 
recognized  or  masked,  or  its  sequel,  the  diarrhea  of  chronic 
colitis  that  exists  in  exactly  100  per  cent,  of  these  cases, 
demands  first  attention.  ]Mild,  solvent  laxatives  and  a  diet 
less  in  protein  and  rich  in  cellulose,  with  intestinal  antisepsis, 
associated  with  alkaline  lavage  of  the  large  bowel,  are 
indicated.  The  most  important  treatment  of  this  class  of 
cases  is  prolonged  rest  in  bed  with  passive  exercise  and  forced 
nutrition  with  a  balanced  dietary.  The  recumbent  posture 
temporarily  overcomes  the  ptosis  with  resulting  retardative 
tractions  and  angulations,  and  hence  tends  to  restore  normal 
function,  at  least  for  a  long  enough  time,  to  put  the  patient 
on  his  or  her  feet.  This  improvement  may  be  prolonged  In- 
judiciously applied  massage  of  the  abdominal  muscles  by 
which  their  tone  and  sustaining  power  may  l>e  measurably 
restored.    All  sorts  of  belts  and  external  supports  and  appli- 
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ances  are  mischievous.  If,  however,  the  intestinal  distor- 
tions are  marked,  and  especially  if  they  are  associated  with 
adhesions,  surgical  intervention  is  demanded.  At  this  point 
it  is  necessary  to  emphasize  the  fact  that  the  general  principle 
involved  is  the  restoration  of  the  normal  fecal  current,  but 
that  this  cannot  be  done  by  any  single  operation.  It  is 
unfortunate  that  the  idea  has  gone  abroad  that  the  treatment 
advised  is  always  surgical,  and  that  surgery  always  means 
colonectomy  in  these  cases.  The  fact  is  that  the  surgery 
should  always  be  adapted  to  the  specific  conditions  presented, 
and  that  it  should  always  be  applied  on  the  principle  of  the 
minimum  of  surgery  with  which  to  meet  the  object  in  view. 
Acting  on  this  principle,  I  have  had  occasion  variously 
merely  to  break  up  adhesions,  to  relieve  angulations,  to 
remove  redundancies,  and  to  extirpate  functionally  dead 
segments  of  the  intestine.  The  procedures  involved  have 
embraced  appendectomy,  appendicostomy,  cecostomy, 
parietal  implantation  of  the  colon,  resection  of  redundant 
transverse  colons,  resection  of  redundant  sigmoids,  removal 
of  the  right  colon  with  end-to-side  anastomosis,  ileosigmoido- 
scopy  with  colon  exclusion,  and  ileosigmoidoscopy  with 
secondary  colonectomy.  In  certain  cases  shortening  of  the 
mesocolon  and  the  mesentery  is  done  by  peritoneal  plication. 
In  this  way  it  will  be  readily  seen  that  the  range  of  surgical 
resource  must  be  adapted  to  the  range  of  pathological  indica- 
tion. Then  comes  the  constitutional  state  which  demands 
attention  in  the  course  of  postoperative  treatment.  The 
whole  method  at  this  stage  is  to  detoxicate  the  system.  The 
intake  having  been  stopped  by  surgical  procedure,  the 
remaining  infection  of  the  alimentary  canal  is  best  overcome 
by  the  use  of  such  agents  as  trimethol  or  chlorozene,  the 
latter  being  the  convenient  form  for  the  use  of  Dakin  solution. 
These  agents  are  best  utilized  in  these  cases  by  means  of  the 
duodenal  tube,  and  should  be  used  daily  for  brief  periods 
with  longer  intervals.    The  tendency  to  terminal  edema,  the 
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essential  pathology  of  each  recrudescence,  is  admirably  met 
by  the  dehydration  of  the  tissues  through  the  intravenous 
administration  of  magnesium  sulphate.  Alkalies  addressed 
to  the  residual  acidosis  should  be  persistently  given.  The 
principle  of  immunity  should  receive  attention.  We  have 
found  beneficial  effects  from  autoserum  and  likewise  from 
autogenous  vaccines  from  the  B.  coli.  Judicious  recon- 
structive regimen  should  be  inaugurated.  If  this  policy 
is  carried  out,  when  distinctly  indicated,  I  am  quite  sure 
that  many  unsatisfactory  results  following  strictly  gyneco- 
logic operations  will  be  avoided. 


DISCUSSION 


Dr.  John  G.  Clark,  Philadelphia. — During  the  last  five 
years  I  have  performed  fifteen  colectomies  without  a  primary 
operative  death.  The  initial  results  were  excellent  and  for  a 
few  weeks  or  months  all  appeared  to  be  highly  satisfactory. 
Time,  however,  the  greater  tester  of  all  therapeutic  endeavors, 
has  cast  a  shadow  over  the  ultimate  results.  To  burden  a  small 
intestine  with  the  function  of  the  large  will  prove  functionally 
satisfactory  in  many  cases;  in  others,  and  the  percentage  is 
high  enough  to  temper  one's  enthusiasm  over  this  procedure, 
the  small  intestine  fails  to  maintain  its  vicarious  function,  and 
the  final  result  is  by  no  means  sufficient  to  sustain  any  great 
enthusiasm  over  the  issue.  Even  with  Dr.  Reed's  enthusiasm 
it  seems  to  me  that  I  can  perceive  the  same  outlook  as  his 
technic  has  apparently  not  bridged  these  difficulties.  So  far 
as  the  phenomenal  changes  in  temperament,  as  alleged  by 
Lane,  I  have  witnessed  only  those  improvements  coming  from 
a  direct  rehef  from  a  constipated  habit.  In  no  instance  have 
we  witnessed  any  change  in  the  leopard's  spots.  As  to  the  treat- 
ment of  epilepsy  by  these  various  drainage  corrective  opera- 
tions I  have  had  no  experience.  In  one  case  of  obstructive 
constipation,  suffering  from  a  menstrual  type  of  epileptiform 
convulsions,  we  obtained  one  of  our  best  results  so  far  as  the 
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relief  of  the  constipation  was  concerned,  but  the  convulsive 
attacks  were  in  no  way  abated. 

The  treatment  of  epilepsy  is  a  thankless  task  as  it  goes  at 
present,  and  I  feel  that  Dr.  Reed  has  entered  a  danger  zone  in 
assuming  that  toxemias  are  the  chief  basis  for  these  systemic 
upheavals.  In  such  a  field,  however,  any  operative  procedure 
which  promises  to  rescue  even  an  occasional  case  should  be 
tried,  and  I  am  sure  we  may  all  wait  until  Dr.  Reed  is  ready 
to  give  a  report  of  final  results  before  those  less  skilled  may 
safely  attempt  this  work.  It  requires  a  special  temperament, 
skill,  and  an  imagination  capable  of  visualizing  results  to  enter 
with  hope  of  success  in  tliis  work.  Our  enthusiastic  Dr.  Reed 
has  these,  and  I  sincerely  trust  that  from  the  hitherto  hopeless 
field  he  may  garner  sufficient  results  to  establish  upon  a  definite 
surgical  basis  an  operative  plan  of  attack. 

Dr.  Reed,  in  his  statement  of  conditions  underlying  treat- 
ment, encompasses  a  very  \vide  field,  and  one  who  enters  this 
field  must  be  a  very  acute  and  broad  diagnostician  to  steer  a 
proper  course.  As  he  has  shown,  one  must  not  pin  his  faith 
entirely  upon  surgical  means  for  relief  or  he  will  be  doomed 
to  much  disappointment,  and  he  will  have  to  be  possessed  with 
unbridled  optimism  to  stem  the  tide  of  bad  results. 

Dr.  Reed  (closing  the  discussion). — Just  a  word  in  reply  to 
Dr.  Clark.  His  experience  has  not  been  unique.  Very  fortu- 
nately my  earlier  cases  of  restoration  of  position  were  instances 
in  which  I  was  successful  in  securing  the  restoration  of  the 
fecal  current,  with  ultimate  recovery  of  the  patients  from 
the  more  serious  constitutional  svTnptoms.  iSIy  earlier  efforts 
at  anastomoses  were  disappointing.  Some  of  the  ileosigmoid- 
oscopies  were  brilliantly  successful  and  permanently  so.  It 
offered  the  best  means  of  draining  the  upper  intestinal  tract. 
We  had  anal  syphilis  with  irritable  colon  and  an  increase  in  all 
toxic  conditions  that  led  to  the  operation  of  complete  exclusion 
of  the  colon,  so  that  the  anal  syphilis  will  not  play  a  part.  In 
all  cases  of  failure  I  have  been  able  to  find  the  cause,  and  that 
cause  has  been  a  failure  to  do  what  I  started  out  to  do — namely, 
to  restore  the  ahane  current.  I  have  found,  for  instance,  in 
some  of  my  earlier  cases  I  did  anastomosis  with  the  button. 
We  had  resultant  contraction  of  the  orifice  and  a  recurrence 
of  essentially  the  original  condition — namely,  stasis  in  the 
terminal  ileum.     I  have  had  a  few  cases  in  which  there  have 
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been  adhesions  formed  about  the  point  of  anastomosis,  with 
constrictions,  and  those  secondary  changes  for  which  we  cannot 
be  accountable  and  which  will  definitely  occur  in  a  certain 
number  of  cases,  but  can  be  corrected  by  progressive  operative 
procedures,  that  is,  you  can  go  along  and  do  a  secondary  exclu- 
sion operation  and  finally  get  relief.  I  have  operated  three  times 
with  ultimate  relief  lasting  from  three  to  five  years.  These 
are  defects  in  our  technic  that  are  being  corrected  by  pro- 
gressive experience,  and  though  we  have  not  yet  reached  final 
and  definite  surgery,  I  think  we  are  progressing  all  the  time. 
I  feel  I  am  getting  a  much  larger  proportion  of  good  results 
from  the  latter  cases  than  I  did  in  my  preliminary  group.  I 
must  contend  that  an  operation  cannot  be  considered  wholly 
a  failure  that  has  brought  relief  and  cure  to  otherwise  hopeless 
invalids  in  50  per  cent,  of  the  cases,  and  that  50  per  cent,  is 
entitled  to  consideration,  and  the  discomfiture  of  a  doctor  in 
encountering  50  per  cent,  failures  should  not  be  taken  into 
consideration  by  a  brave  man. 


URETER  STRICTURE  IN  WOMEN:  REPORT  OF 
FIFTY  CASES 


By  GtJT  L.  HuNNER,  M.D.,  F.A.C.S. 

Baltimore,  Md. 


Ureter  stricture  or  narrowing  of  the  ureter  lumen  due 
to  intrinsic  inflammatory  changes  in  the  ureter  wall  is  a 
disease  far  more  common  and  of  vastly  more  importance 
than  the  literature  or  our  previous  experience  has  led  us  to 
believe. 

In  a  preliminary  paper  read  before  the  Genito-urinary 
Section  of  the  New  York  Academy  of  Medicine  in  January, 
1916/  the  author  reported  50  cases  of  lu-eter  stricture  occur- 
ring in  his  practice  up  to  November  1,  1915.  In  the  same 
period  of  thirteen  years  of  practice  there  were  records  of  49 
cases  of  nephrectomy  for  tuberculosis  and  39  cases  of  stone 
in  the  ureter.  In  the  eighteen  months  since  November  1, 
1915,  or  since  becoming  alive  to  the  importance  of  the  subject, 
and  since  looking  for  stricture,  talking  stricture,  and  having 
confreres  refer  suspected  cases  for  diagnosis  and  treatment, 
the  author  has  seen  more  than  100  additional  cases. 

This  paper  will  deal  in  a  statistical  manner  with  the  first 
100  cases  only,  although  the  general  conclusions  will  be  based 
on  an  experience  with  over  150  cases,  and  a  few  of  the  illus- 
trations will  be  of  recent  cases  not  in  the  first  100,  but 
showing  points  of  particular  diagnostic  interest. 

Etiology.  Up  to  within  the  past  few  years  most  of  the 
literature  on  this  subject  has  been  devoted  to  the  so-called 
congenital  stricture  of  the  ureter.-  ^ 
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Kelly^  anticipates  our  more  modern  literature  of  the  sub- 
ject by  stating  that  "strictures  are  caused  by  an  inflamma- 
tion in  the  ureteral  walls  produced  by  the  commoner  pyo- 
genic cocci,  by  the  gonococcus,  and  by  the  tubercle  bacillus. 
The  commonest  form  of  inflammation  is  that  due  to  the 
tubercle  bacillus,  and  the  rarest  in  my  experience  in  women 
is  due  to  the  gonococcus." 

Garceau,^  on  the  other  hand,  says,  after  revie'Ring  the 
literature,  and  in  the  light  of  his  o\mi  experience:  "The  chief 
cause  of  fibrous  stricture  is  gonorrheal  infection." 

Fumiss®  took  issue  wath  the  prevailing  opinion  that  most 
ureter  strictures  are  congenital  in  origin,  and,  from  a  study 
of  his  cases,  concluded  that  infection  plays  the  important 
part  in  the  production  of  ureteral  stricture.  He  thinks  that 
the  infiltration  in  the  ureter  is  resultant  on  acute  hema- 
togenous infection  of  the  kidney,  which  often  persists  as  a 
pyelitis,  ureteritis,  or  secondary  cystitis. 

Furniss  quotes  Sugimura'  as  having  studied  the  lower  end 
of  the  ureters  in  the  bodies  of  25  patients  who  had  had  cys- 
titis but  died  of  other  causes.  He  found  changes  of  an  inflam- 
matory t^'pe  in  the  submucosa  and  muscularis,  and  was  of 
the  opinion  that  the  infection  extended  through  the  hin- 
phatics  and  not  along  the  mucosa. 

Xecker*  exhibited  before  the  Deutsche  Gesellschaft  f. 
Urologie,  at  the  Congress  in  Vienna,  in  September,  1911, 
pyelograms  of  cases  of  pyelitis,  all  sho'^ing  some  dilatation 
of  the  renal  pelvis,  and  in  explanation  said  that  they  were 
cases  of  ureteral  obstruction,  with  secondary  infected 
hydronephrosis. 

Kelly  and  Burnam,'  speaking  of  traumatic  stricture,  voice 
our  common  experience  in  stating  that  "  traumatic  stricture 
of  the  vesical  end  of  the  ureter  following  the  injiu-ies  of 
labor  and  of  surgical  operations,  especially  the  Wertheim 
operation  for  cancer  of  the  cervix  uteri,  is  quite  common. 
As  a  rule  the   trauma  has  so    interfered   with  the  blood 
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supijly  of  the  organ  that  there  are  lateral  necrosis,  a  con- 
tinuous leakage  of  the  urine,  and  a  ureterovaginal  fistula. 
The  spontaneous  healing  of  such  a  fistula,  almost  invariably, 
means  stricture." 

Gunshot  and  stab  wound  injuries  are  rare.  Morris^"  col- 
lected reports  on  five  such  injuries.  Fig.  1  shows  a  stricture 
resultant  on  gunshot  injury  and  giving  rise  to  symptoms 
eight  years  after  the  injury. 

Severe  traumatic  accidents  as  the  cause  of  stricture  are 
rare,  just  as  one  would  conclude  after  consideration  of  the 
anatomy  of  this  long,  flexible  organ,  well  protected  along 
the  spine  and  attached  at  either  end  to  a  movable  organ. 
Any  accident  severe  enough  to  rupture  the  kidney  or  blad- 
der or  to  crush  the  bony  pelvis  might  well  result  in  ureter 
stricture,  but  the  history  would  be  such  as  to  suggest  the 
etiology  in  a  case  of  this  nature. 

Sj'philis  should  be  kept  in  mind  as  a  possible  cause  of 
ureter  stricture. ^^ 

Ureteritis  cystica  may  cause  ureter  obstruction  from  the 
large  size  of  some  of  the  cysts,  but  this  condition,  while 
probably  of  inflammatory  origin,  cannot  be  classified  as 
ureter  stricture. ^■- 

G^'necologists  might  question  the  possible  relationship 
between  infected  cervical  glands  and  ureter  stricture.  As 
we  shall  learn  later,  the  vast  majority  of  these  strictures 
occur  in  the  broad  ligament  region,  and  it  is  but  natural 
that  we  should  suspect  the  cervix  as  having  a  possible  causal 
relationship. 

It  is  probable  that  ureter  stricture  occurs  more  frequently 
in  women  than  in  men,  and  one  is  inclined  to  attribute  this 
to  the  infections  incident  to  childbirth.  Opposed  to  this 
theory  is  the  fact  that  in  a  considerable  proportion  of  cases 
the  symptoms  of  stricture  begin  in  childhood  or  occur  in 
women  who  have  never  married  and  in  whom  we  have  no 
reason  to  suspect  a  gonorrheal  infection.     Our  failure  to 
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recognize  the  disease  in  both  sexes  has  undoubtedly  been 
due  to  our  ignorance  of  its  frequency,  and  consequently  to  a 
failure  to  look  for  the  lesion. 

While  I  have  not  seen  reason  in  any  individual  case  to 
attribute  ureter  stricture  to  a  cervical  infection,  I  have 
become  suspicious  of  the  etiological  relationship  between 
focal  infections  and  certain  cases  of  cervicitis.  We  have  a 
type  of  urethral  inflammation  in  which  the  vulva  and  para- 
urethral glands  are  inflamed  and  the  patient  has  an  inflamed 
cervix  furnishing  considerable  leucorrhea.  This  t^Tpe  of 
inflammation  is  particularly  likely  to  occur  in  adult  maiden 
women,  who  show  no  other  evidence  and  give  no  history  of 
onanism  or  of  gonorrheal  infection.  I  think  that  time  will 
demonstrate  that  the  group  of  inflammatory  foci  in  the  pelvis 
is  secondary  to  a  distant  common  focus  of  infection. 

The  frequent  association  of  ureter  stricture  and  venous 
phleboliths  in  the  immediate  neighborhood  speaks  for  a 
common  origin  for  the  inflammatory  process  resulting  in  the 
two  conditions  and  suggests  that  some  of  these  infections 
ma}'  have  originated  in  the  genital  tract. 

While  we  must  admit  the  possibility  and  probability  of 
any  of  the  foregoing  factors  playing  a  role  in  the  etiology 
of  certain  ureter  strictures,  I  am  firmly  convinced  that  the 
majority  of  ureter  strictures,  excluding  those  of  tubercu- 
lous origin,  should  be  classified  as  simple,  chronic  stricture, 
and  that  they  have  their  origin  in  an  infection  carried  to  the 
ureter  walls  from  some  distant  focus  such  as  diseased  ton- 
sils, sinuses,  teeth,  or  gastro-intestinal  tract. ^^  This  concep- 
tion of  stricture  postulates  that  in  the  majority  of  cases 
ureter  infiltration  is  primary,  and  that  the  other  urinary 
tract  lesions  so  often  associated  with  stricture,  such  as  stone 
in  the  ureter,  hydronephrosis,  pyelitis,  and  pyelonephrosis, 
are  secondary. 

As  reported  in  my  first  paper  on  ''  Chronic  I'rethritis  and 
Chronic  Ureteritis  Caused  by  Tonsillitis,"  read  before  the 
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1910  meeting  of  the  Southern  Surgical  and  Gynecological 
Association  at  Nashville,  and  as  borne  out  by  considerable 
experience  since  that  time,  I  have  the  proof  that  certain 
obstinate  cases  of  chronic  urethritis,  which  will  not  heal 
under  the  ordinary  methods  of  treatment  carried  on  over  a 
long  period  of  time,  will  promptly  become  absolutely  well 
without  further  local  treatment  by  getting  rid  of  the  distant 
focus  of  infection. 

In  the  case  of  ureter  stricture  it  will  probably  take  some 
years  of  experience  before  we  can  claim  to  have  satisfactory 
proof  of  the  above  thesis.  Not  only  must  we  collect  a  large 
number  of  cases  similar  to  Case  7,  reported  in  the  above 
paper,  whose  symptoms  of  ureter  stricture  began  soon  after 
an  attack  of  tonsillitis,  but  we  must  have  a  series  of  cases  of 
ureter  stricture  in  which  relief  fails  through  a  long  period 
of  treatments  and  is  then  obtained  after  the  distant  focus  of 
infection  has  been  discovered  and  corrected. 

I  have  a  few  cases  who  have  persistently  refused  to  show 
material  improvement  in  symptoms  until  after  removal  of 
the  infected  tonsils  or  teeth,  and  another  list  of  cases  who 
have  been  dismissed  as  well  after  dilating  the  strictures  or 
after  getting  rid  of  the  pyelitis  by  dilatation  of  the  stricture 
and  lavage,  and  who  have  returned  with  their  old  symptoms 
after  a  fresh  tonsillitis  attack  or  after  undergoing  dental 
work. 

Symptoms.  Pain.  Pain  is  the  most  universal  s\Tiiptom 
of  ureter  stricture,  and  only  in  rare  cases  is  there  absence  of 
pain.  To  attempt  to  draw  a  pain  chart  of  this  affection  one 
would  need  a  diagram  of  the  human  frame  extending  from 
the  diaphragm  to  the  ankles.  The  most  deeply  shaded  por- 
tion of  this  chart  would  center  in  the  local  area  of  ureter 
inflammation,  or,  in  other  words,  in  the  broad  ligament 
region  deep  in  the  pelvis. 

In  my  preliminary  paper  above  mentioned,  as  read  in 
New  York,  I  said:     "It  is  comparatively  rare  to  have  our 
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attention  directed  to  localized  s\Triptoms  due  to  the  stricture. 
The  patient  usually  complains  of  pain  in  the  kidney  region 
or  of  bladder  s^inptoms,  or  of  both,  and  the  stricture  is 
found  in  the  attempt  to  fathom  the  cause  of  the  symptoms." 

This  statement  was  made  on  a  study  of  my  first  50  cases 
seen  at  a  period  when  ureter  stricture  as  an  entity  was  not 
in  mind.  Many  of  those  cases  came  late  when  the  kidney 
lesion  was  advanced  and  overshadowed  other  conditions. 
Since  making  that  report,  and  realizing  the  importance  of 
ureter  stricture,  better  histories  have  been  obtained,  and  it 
is  rare  to  find  a  patient  with  stricture  who  does  not  com- 
plain of  a  pain  or  of  a  nagging  discomfort  in  the  site  of  the 
ureter  inflammation. 

From  this  center  of  inflammatory  discomfort  in  the  pelvis 
the  pain  may  radiate  in  any  direction,  upward  toward  the 
kidney,  laterally  into  the  hips  or  groin  region,  posteriorly 
simulating  a  sacro-iliac  joint  condition  or  a  sciatica,  and 
downward  into  the  thigh  and  leg  either  posteriorly  or 
anteriorly. 

Next  in  frequency  to  the  local  ureter  pain  is  pain  in  the 
kidney  region.  This  is  probably  at  times  a  referred  pain 
from  the  inflammatory  area  in  the  ureter,  but  it  is  usually 
due  to  overdistention  of  the  kidney  pelvis. 

At  times,  on  passing  the  renal  catheter  and  impinging 
against  the  tender  stricture  area  with  the  wax  tip  and  again 
with  the  wax  bulb,  the  patient  locates  the  pain  in  the  kidney 
region. 

The  kidney  pain  is  usuall\-  elicited  only  by  injecting  the 
pelvis  to  overdistention.  Frequently  we  get  the  history 
that  the  patient  sufl'ered  at  first  with  a  more  or  less  constant 
pain  low  in  the  abdomen,  and  that  she  later  developed  inter- 
mittent attacks  of  pain  in  the  kidney  region.  Early  in  the 
patient's  history  these  intermittent  kidney  attacks  came  on 
only  at  the  menstrual  period  or  on  getting  the  feet  wet,  or 
having   some    unusual    exposure,    which    conditions    would 
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favor  the  swelling  shut  of  an  already  narrowed  area  in  the 
ureter.  Later  the  pain  in  the  upper  flank  or  lumbar  region 
may  occur  at  frequent  intervals  or  become  as  constant  as 
the  ureter  pain. 

Occasionally  the  pain  occurs  first  in  the  kidney  region  and 
develops  later  in  the  lower  abdominal  quadrant  or  region  of 
the  ureter  stricture  (Fig.  10). 

Actual  pain  in  the  bladder  occurs  only  in  the  exceptional 
case,  and  it  is  probably  a  referred  pain  from  the  kidney,  as 
it  accompanies  the  severe  acute  renal  attacks  simulating 
stone  in  the  ureter  in  which  there  is  likely  to  be  both  blad- 
der and  rectal  tenesmus.  Fig.  2  illustrates  such  a  case  in 
w^hich  two  attacks  of  renal  colic  were  accompanied  by  very 
bloody  urine,  and  were  controlled  only  by  repeated  hypo- 
dermics of  morphin. 

Discomfort  in  the  bladder  and  frequency  of  voiding  are 
not  at  all  uncommon  with  the  intermittent  renal  attacks, 
and  these  s;\Tnptoms  may  be  present  in  cases  complaining 
only  of  the  ureter  pain. 

One  of  my  recent  cases  not  in  the  first  100  cases  com- 
plained chiefly  of  a  nagging  desire  to  urinate.  IMiss  P., 
aged  fifty-one  years,  had  multiple  fibroids  removed  by  Dr. 
Kelly  four  years  previously.  Three  years  later  she  began  to 
have  bladder  symptoms,  and  in  September,  1916,  she  returned 
to  Dr.  Kelly,  who  failed  to  locate  the  cause.  In  May,  1917, 
she  consulted  me,  and  in  addition  to  her  almost  intolerable 
nagging  desire  to  urinate,  causing  her  to  void  every  one  to 
three  hours  in  the  day  and  to  arise  many  times  at  night,  I 
found  that  she  complained  of  a  dull  pain  in  the  left  hip,  a 
pain  high  in  the  left  lumbar  region,  and  a  pain  extending 
down  the  posterior  left  thigh  into  the  calf  of  the  leg.  More 
recently  she  was  developing  an  intermittent  pain  of  less 
severity  in  the  right  hip  and  in  the  right  back.  Investiga- 
tion revealed  a  normal  urine,  a  stricture  of  the  urethra  but  a 
perfectly  normal  appearing  bladder,  trigonal,  and  urethral 
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mucous  membrane.  The  left  ureter  had  such  a  dense, 
diffuse  stricture  that  I  got  by  only  on  the  third  attempt  in  a 
series  of  seven  efforts  within  ten  weeks.  I  found  a  series  of 
four  dense  obstruction  areas  in  the  left  ureter  within  6  cm. 
of  the  bladder,  and  tliat  the  pelvis  of  the  kidney  held  only 
6  c.c.  The  right  ureter  had  a  dense,  diffuse  stricture  extend- 
ing from  the  bladder  to  9.5  cm.  above,  which  could  always 
be  dilated  and  the  kidney  pelvis  held  double  the  normal 
quantity,  or  15  c.c.  Manipulation  of  the  stricture  area  on 
either  side  causes  her  nagging  desire  to  void,  and  manipula- 
tion of  the  left  ureter  stricture  causes  pain  in  the  kidney 
region,  hip,  and  down  to  the  calf  of  the  leg. 

Urine  Examination.  The  urine  may  be  quite  negative 
on  repeated  careful  centrifuging  and  microscopic  search.  If 
there  is  an  associated  pyelitis  the  urine  shows  the  patho- 
logical features  and  variations  common  to  that  condition. 
If  the  urine  is  not  infected  we  may  still  find  a  few  leukocytes 
or  a  few  erji^hrocytes,  or  both.  These  may  come  from  an 
ulcer  area  at  the  site  of  stricture  or  we  may  find  them 
increased  in  number  after  one  of  the  acute  kidney  attacks, 
when  they  probably  result  from  the  trauma  to  the  kidney 
pelvis.  A  recent  unique  case  of  symptomless  hematuria  was 
apparently  due  to  ureter  stricture. 

Fever.  Chills  and  fever  are  common  in  the  cases  with 
urinary  infection.  A  case  with  infection  may  go  for  weeks  or 
months  without  chills  or  appreciable  fever,  and  may  suffer 
only  a  malaise  and  general  depression.  Given  any  condi- 
tion causing  the  stricture  area  to  close  and  the  patient 
develops  fever  (often  with  chills),  pain,  and  general  prostra- 
tion, as  usually  seen  in  acute  pyelitis. 

It  is  important  to  note  that  a  patient  may  develop  fever 
even  of  a  high  grade  without  infection  of  the  urine  and 
with  only  one  ureter  involved.  The  urine  may  be  quite 
normal  or  there  may  be  a  few  erythrocytes.  The  kidney  is 
enlarged,  tender,  and  painful.    A  few  of  the  cases  with  sterile 
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urine  have  shown  a  slight  daily  rise  of  temperature,  and  these 
are  likely  to  have  nausea,  headache,  or  other  uremic  symptoms. 

One  patient  with  a  daily  rise  of  temperature  of  99°  to 
100°,  extending  over  a  period  of  four  weeks,  and  a  leuko- 
cji;osis  of  19,000,  reducing  in  the  same  period  to  12,000,  had 
a  normal  temperature  and  leukocyte  count  of  10,000  ten 
days  after  tonsillectomy, 

]\Iiss  M.,  aged  twenty-two  years,  nurse  at  the  Hebrew 
Hospital,  was  awakened  one  Fridiay  morning  with  a  severe, 
cramp-like  pain  in  the  right  kidney  region,  extending  down- 
ward and  forward  to  about  the  pelvic  brim  region.  She 
had  several  attacks,  with  severe  pain,  nausea,  and  vomiting, 
but  kept  on  duty  until  the  following  Monday,  when  she 
reported  to  the  superintendent  of  nurses  that  she  could  not 
continue  with  her  work. 

The  first  attack  came  on  at  the  end  of  a  menstrual  period. 
For  two  nights  before  the  attack  she  had  been  up  frequently 
to  void,  and  had  too  frequent  voiding  up  to  the  time  of  enter- 
ing the  hospital  as  a  patient. 

Drs.  Adler  and  Hirsh  were  called  to  see  the  patient,  and 
because  of  the  character  and  location  of  the  pain  and  the 
presence  of  microscopic  blood  in  the  urine  they  considered 
the  case  one  of  stone  in  the  kidney  or  ureter.  X-rays  were 
negative,  and  they  called  me  into  the  case  October  20,  the 
twelfth  day  of  her  illness. 

Because  of  a  daily  rise  of  temperature  to  above  99°  and  a 
leukocytosis  of  19,000,  with  high  percentage  of  polymorphs, 
we  considered  seriously  the  possibility  of  an  appendicitis, 
with  a  high  posterior  position  of  the  appendix  to  account 
for  the  pain  phenomena.  The  presence  of  the  above  signs 
and  symptoms  without  pus  in  the  urine  argued  against  a 
kidney  lesion.  Blood  in  the  urine  is  not  particularly  rare  in 
appendicitis.  The  patient's  pain  was  more  pronounced  and 
more  prolonged  than  one  usually  sees  in  appendicitis.  The 
patient  was  rather  stout,  and,  considering  the  possibility  of 


Fig.  1. — Illustrating  stricture  of  right  ureter  due  to  gunshot  injury.  Symptoms 
l)ogan  eight  years  after  injury.  Note  stricture  just  below  the  pelvic  brim,  and 
the  slight  dilatation  of  the  ureter  after  three  months  of  rather  severe  kidney  symp- 
toms.   Bladder  urine  normal,  no  infection.     The  plate  is  reversed. 


Fig.  2. — Mrs.  R.,  aged  forty-three  years,  two  attacks,  December  20,  1915,  and 
Februarj-  25,  1916,  of  symptoms  typical  of  ureter  stone,  each  attack  requiring  re- 
peated hypodermics  of  morphin.  Great  pain  beginning  in  left  groin  and  settling 
in  left  kidney  region,  then  extending  from  kidney  to  bladder,  and  causing  great 
frequency  of  voiding;  great  distention  of  bowels,  nausea,  and  vomiting;  rectal 
tenesmus  and  ineffective  attempts  at  stool.  Urine  port-wine  color,  with  blood, 
man}'  leukocytes,  negative  to  culture.  Stricture  4  cm.  from  bladder;  kidney 
holds  16  c.c. 


Fig.  3. — Aithiitis  attacks  for  past  t(>ii  years.  Tn^itcil  in  X(>\v  York  throe  years 
ago  for  aiitruin  trouble.  Pyelitis  attacks  for  past  four  years.  Colon  hacilliLs  infec- 
tion of  left  kidney  which  resists  lavage  treatment  with  silver  nitrate.  On  several  of 
the  first  six  treatments  the  catheter  was  .slightly  ohstructeil,  hut  stricture  was  first 
suspected  because  of  resistance  of  the  infection  to  lavage  treatment.  A  large  wax 
liull)  demonstrated  stricture  \  cm.  above  ureter  orifice.  Kidney  pelvis  holds  less 
than  normal  content,  but  pyelo-ureterogram  shows  slightly  dilated  ureter. 


Fig.  4. — Represents  the  effect  of  ureter  stricture  on  the  pelves  of  a  horseshoe 
kidney.  Mrs.  P.,  aged  fifty-five  years,  consulted  Dr.  L.  F.  Barker  in  January, 
1916,  because  of  attacks  since  March,  1915,  of  great  abdominal  distention,  pressure 
feeling  in  the  back  of  the  neck,  and  hysterical  laughing  and  crying.  With  these 
symptoms  she  had  much  diarrhea  and  had  lost  twenty  pounds  in  weight  in  the 
year.  Careful  examinations  and  analyses  resulted  in  finding  a  condition  of  achylia 
gastrica,  and  a  mass  in  the  lower  abdomen  which  Dr.  Barker  considered  a  horse- 
shoe kidney.  On  my  first  attempt  the  right  ureter  could  not  be  catheterized  and 
the  left  was  catheterized  with  great  difficulty  because  of  strictures  near  the  bladder. 
After  the  trauma  of  this  partial  failure  the  patient  had  a  typical  attack  that  night 
of  excessive  distention  and  hysterical  noisy  wakefulness.  Later  attempts  were 
successful  in  dilating  the  ureters,  and  the  patient  was  greatly  improved.  The 
right  kidney  held  90  c.c.  and  the  left  340  c.c.  The  urine  was  negative  to  culture, 
the  right  side  being  free  of  abnormal  elements  and  the  left  containing  a  few  leuko- 
cytes. Letter  from  Dr.  C.  H.  Fair,  Greenville,  S.  C,  April,  1917:  "Patient  seems 
perfectly  well." 


Fic.  5. — Uhistrati's  a  case  with  almost  impassaVilo  ohstnu-tion  from  Ix'low  Imt  in 
which  the  characteristic  "hang"  and  scar  tissue  grating  on  withdrawal  of  the  wax 
l)ulh  were  absent.  The  angulation  was  due  to  peritoneal  i)ands.  Figure  should 
have  been  jirinted  to  show  ureter  on  left  side. 


Fig.  6. — Mrs.  L.,  aged  forty-one  years,  complained  of  pain  in  the  lower  right 
pelvis,  through  the  hip  and  in  the  thigh  since  sixteen  j'ears  of  age.  Considered 
to  be  due  to  a  fall  across  a  fence.  ALso  considered  as  female  trouble  because  the 
pain  came  only  at  the  menstrual  periods  for  the  first  few  years.  For  the  past  twenty 
years  the  pain  has  come  on  at  any  time  but  is  worse  at  the  menstrual  period.  In 
the  past  year  more  pain  in  right  kidney  region.  Operated,  J.  H.  H.,  March,  1914: 
appendectomy  and  supravaginal  hysterectomy  for  pelvic  inflammatory  disease  and 
fibroids.  Before  leaving,  the  patient  told  Dr.  AVatkins,  the  resident  gj'necologist, 
that  he  had  failed  to  cut  out  her  old  pain  low  in  the  right  side.  My  associate, 
Dr.  Wynne,  made  the  first  examination  for  ureter  stricture,  and  the  patient  .said 
she  was  sure  he  had  discovered  her  trouble  because  she  could  scarcely  use  the  right 
hip  the  day  following  his  treatment.  The  kidney  pehds  held  but  5  c.c;  her  symp- 
toms were  greatlj'  improved  after  five  treatments.  She  will  probably  need  tonsil- 
lectomy.    Figure  should  have  been  printed  to  show  ureter  on  right  side. 


Fi(i.  7. — Mrs.  II.,  ix'^vd  thirty-seven  years,  referred  by  Dr.  L.  C.  Woodarii, 
Westminster,  Md.  Pain  in  the  upper  right  abdomen  for  six  or  seven  j'ears.  For 
the  past  few  months  a  gnawing  feeling  in  upper  flank,  at  times  in  front,  at  times 
in  back,  at  times  in  axillary'  line.  Interfered  with  getting  to  sleep.  Thinks  she 
feels  best  when  up  and  moving  about.  Appendix  removed  four  years  ago.  Re- 
cently, x-rays  taken  in  Philadelphia  for  gall-stones;  negative.  Gastric  analysis 
=  hypo-acidity.  Wa.-^serniann  negative.  History  of  ton.sillitis  ten  years  ago. 
X-rays  of  two  crowned  teeth  show  aliscesses.  Urine  examination  always  normal. 
Test  for  ureter  stricture,  wax  l>u]b  hangs  at  iliac  gland  region  and  broad  ligament 
region.  Pain  nuich  relieved  after  the  hrst  examination,  and  a  gain  of  o  jmunds 
in  four  weeks.     Only  two  dilatations  necessarv. 


Fig.  8. — Illustrates  a  patient  who  had  suffered  with  intermittent  renal  colic 
on  the  left  side  for  fourteen  years  and  on  the  right  side  for  nine  years.  The 
strictures  in  the  broad  ligament  region  were  so  den.se  as  to  be  almost  im'passible, 
yet  the  kidney  pelves  held  less  than  normal  and  the  ureters  were  but  slighth' 
dilated. 
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the  .r-rays  missing  a  stone,  I  catheterized  the  kidney  with  a 
wax-tipped  bougie.  This  came  back  without  scratch  marks. 
The  meeting  of  the  catheter  tip  with  the  pelvis  of  the  kid- 
ney caused  an  increase  of  the  patient's  pain,  which  she 
Ukened  to  her  former  pain.  The  injection  of  the  pelvis  of 
the  kidney  also  exaggerated  her  former  pain,  and  the  pelvis 
seemed  to  be  rather  smaller  than  normal,  returning  only 
6  c.c.  after  dilating  to  discomfort.  This  test  of  the  kidney 
was  followed  by  three  days  of  intense  pain  instead  of  the 
usual  few  hours  of  discomfort  caused  by  such  examination. 
The  patient  had  to  be  chloroformed  several  times  to  control 
the  pain.  The  temperature  conditions  and  the  leukocjlie 
count  remained  about  the  same. 

In  view  of  the  pain  phenomena  during  catheterization  and 
the  great  increase  in  pain  after  the  catheterization  I  became 
more  convinced  of  the  possibility  of  ureter  stricture,  although 
there  had  been  no  apparent  obstruction  to  the  catheter. 
The  possibility  of  stricture  had  been  in  mind  from  the  first, 
when,  on  taking  the  history,  I  found  that  the  patient  had 
been  troubled  with  her  tonsils  from  tune  to  time  all  her  life, 
her  last  definite  attack  having  occm-red  in  ^Nlarch,  about 
eight  months  previously.  Another  factor  in  favor  of  ureter 
stricture  was  the  presence  of  a  dense  stricture  of  the  urethra. 
The  tonsils  appeared  normal  on  examination. 

One  week  after  the  first  catheterization  I  again  cathe- 
terized, this  time  using  a  wax  bulb.  Again  I  could  not  detect 
obstruction,  but  the  bulb  must  have  had  a  beneficial  effect, 
for  the  patient  did  not  have  the  severe  pain  reaction.  Again, 
the  kidney  pelvis  seemed  rather  smaller  than  normal. 

A  week  later  it  was  time  for  the  patient  to  menstruate, 
and  she  was  ha\'ing  increased  pain  in  the  kidney  region.  On 
catheterizing  vNith  the  wax-bulb  catheter  I  did  not  detect 
obstruction,  but  the  wax-bulb,  which  was  made  of  white 
wax  and  olive  oil,  equal  parts,  was  partially  mashed  on 
withdrawal.    A  test  of  the  pelvis  of  the  kidney  at  this  time, 
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when  the  patient  was  about  to  menstruate  and  was  having 
increased  pain  in  the  kidney  region,  showed  a  capacity  of 
11  c.c.  as  compared  with  6  c.c.  on  the  two  former  tests.  A 
week  later,  or  five  weeks  after  the  beginning  of  the  patient's 
symptoms,  my  wax  bulb  was  definitely  obstructed  at  a 
point  about  3  cm.  after  entering  the  ureter,  and  on  its  with- 
drawal it  was  so  hung  in  the  stricture  area  that  I  feared  it 
would  drag  off  the  catheter.  Fortunately  I  had  a  bulb  of 
pure  wax  on  this  occasion  and  it  returned  intact.  After 
this  catheterization  the  patient  had  considerable  pain  for 
an  hour  or  two,  due  to  the  trauma  of  dilating  the  stricture 
of  the  urethra  and  of  the  ureter.  There  was  none  of  the 
increase  of  kidney  pain  as  on  former  treatments.  A  few 
days  later  I  again  dilated  the  ureter  stricture  with  a  wax 
bulb  of  about  4  mm.  diameter,  and  then  referred  the  patient 
to  Dr.  Lee  Cohen  for  tonsillectomy.  Dr.  Cohen  reported 
that  on  superficial  examination  the  tonsils  appeared  healthy, 
but  at  operation  they  were  found  to  contain  large  lacunae 
of  free  pus. 

Gastro-intestinal  symptoms  are  common.  They  are  prob- 
ably of  twofold  origin,  arising  either  as  a  central  nervous 
system  reflex  or  as  a  result  of  toxic  absorption.  We  see 
the  same  phenomena  in  certain  cases  of  stone  in  the  ureter 
and  in  cases  of  ureter  blockage  from  any  cause. 

The  symptoms  vary  from  a  slight  nausea  or  aversion  to 
food  to  the  most  extreme  and  persistent  nausea  and  vomit- 
ing, leading  to  threatened  starvation.  Gaseous  distention  is 
a  frequent  symptom.  Occasionally  there  is  complaint  of 
rectal  tenesmus  and  desire  to  stool.  Pain  just  before  or 
during  stool  is  present  in  some  cases,  and  is  probably  due  to 
the  fecal  matter  passing  over  the  tender  peritoneum  at  the 
site  of  the  ureter  inflammation. 

Case  66  (Fig.  3)  learned  by  experience  that  it  was  more 
agreeable  to  omit  the  meal  preceding  the  dilatation  and 
lavage,  otherwise  she  lost  the  meal  by  vomiting. 
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Case  65  (Fig.  4)  had  suffered  for  a  year  with  repeated 
attacks  of  diarrhea  and  had  lost  forty  pounds  in  weight. 
Dr.  Barker  found  that  she  had  an  associated  achylia  gas- 
trica,  and  she  was  given  the  dilute  hydrochloric  acid  treat- 
ment. After  dilatation  of  her  ureter  strictures  her  diarrhea 
attacks  ceased  and  she  gained  eleven  pounds  in  two  weeks. 

Colitis  may  occur  as  a  result  of  stricture.  I  recently 
referred  a  patient  to  Dr.  Ernest  Gaither,  because  of  much 
pain  in  the  sigmoid  region,  through  the  left  hip,  and  in  the 
upper  flank,  together  with  frequent  stools  in  which  she  passed 
mucous  casts.  After  a  careful  study  of  her  case  Dr.  Gaither 
asked  me  if  it  could  be  possible  that  she  was  suffering  with 
ureter  stricture.  That  this  diagnosis  had  not  occurred  to 
me  in  going  over  her  symptoms  was  the  more  remarkable 
because  she  was  Case  2,  reported  in  my  paper  above  referred 
to  on  "  Chronic  Urethritis  and  Chronic  Ureteritis  Caused  by 
Tonsillitis."  Urethritis  symptoms  of  two  years'  duration  had 
resisted  treatment  for  several  months  until  her  infected  ton- 
sils were  removed.  She  had  remained  well  of  the  urethral 
symptoms  for  more  than  six  years,  and  then  began  to  com- 
plain of  the  colitis  sjinptoms,  which  at  Dr.  Gaither's  sugges- 
ton  I  found  were  due  to  a  dense  stricture  of  the  left  ureter. 
Manipulation  of  the  stricture  area  and  injection  of  the  slightly 
dilated  pelvis  of  the  kidney  imitated  all  of  her  discomfort  on 
the  left  side,  and  her  colitis  symptoms  ceased  after  the 
second  ureter  dilatation. 

Mental  Symptoms.  One  of  the  remarkable  results  of  this 
study  has  been  to  find  that  a  patient  may  have  one  normally 
functioning  kidney  and  only  a  slight  degree  of  stasis  on  the 
opposite  side,  which  apparently  results  in  mental  disturbances, 
headaches,  nausea,  fever,  and  a  general  picture  usually 
associated  with  the  uremic  state. 

Fig.  5  is  from  a  patient  who  had  ureter  kink  due  to  a 
fan-shaped  band  of  adhesions  suspending  her  sigmoid  to 
the  posterior  peritoneum  just  above  the  pelvic  brim  region. 
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While  in  the  recumbent  position,  taking  a  "rest  cure," 
many  of  which  she  had  been  subjected  to  during  the  twenty 
years  of  her  s.Mnptoms,  she  would  take  on  weight  and  be 
comparatively  well.  As  soon  as  she  returned  home  and 
attempted  to  lead  a  normal,  busy  life  the  weight  of  the  sig- 
moid displaced  her  ureter  and  again  caused  her  "spells." 
These  attacks  consisted  of  a  fever  ranging  from  99°  to  100°, 
malaise,  headache,  and  a  slight  pain  in  the  left  lumbar 
region.  The  patient  could  "taste  her  fever"  and  tell  by 
this  peculiar  reaction  just  where  the  thermometer  would 
register  within  one-tenth  of  a  degree.  It  is  impossible  to 
say  what  share  toxemia  played  in  her  mental  condition  and 
how  much  of  it  was  due  to  the  disappointment  and  worry 
over  her  inability  to  get  well.  During  her  first  six  weeks 
under  Dr.  Barker's  care  it  was  considered  essential  to  keep 
her  in  a  barred  room  and  have  the  constant  care  of  a  nurse. 

The  urine  was  quite  normal  and  .r-rays  of  the  abdomen 
were  negative.  Dr.  Barker  asked  me  to  investigate  the  left 
kidney  because  of  the  slight  lumbar  pain  accompanying  her 
attacks.  After  freeing  the  adhesions  between  the  sigmoid 
and  the  left  ureter  peritoneum  the  patient  made  a  prompt 
and  full  recovery,  and  wTote  me  six  months  after  the  opera- 
tion that  she  had  gained  twenty-two  pounds. 

Another  case  showing  marked  mental  symptoms  due  to 
obstruction  in  one  ureter  was  that  of  a  physician  who  suffered 
for  about  a  year  with  a  morbid  mental  state  entirely  foreign 
to  his  usual  happj^  buoyant  disposition.  Delusions  and  hal- 
lucinations worried  him  daily,  and  as  in  the  case  above 
reported,  suicide  became  an  urgent  impulse.  He  was  entirely 
relieved  after  Dr.  George  Walker  dilated  a  ureter  stricture. 

Morbid  Anatomy.  We  have  had  opportunity  to  study 
the  stricture  macroscopically  in  about  15  operation  cases. 
The  inflammatory  area  varies  from  a  slight,  annular  thicken- 
ing in  the  ureter  wall  to  a  condition  of  diffuse  cartilage- 
like thickening  which  may  occupy  several  centimeters  of  the 
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ureter  and  form  a  mass  a  centimeter  in  diameter.  Multiple 
annular  strictures  are  not  uncommon. 

The  infiltration  may  be  confined  to  the  ureter  wall  or 
there  may  be  much  periureteritis.  Often  at  operation  one 
cannot  tell  by  palpation  whether  he  is  dealing  simply  with 
a  stricture  or  with  a  stricture  containing  a  stone. 

I  have  had  opportunity  to  study  the  stricture  microscopic- 
ally in  only  3  cases,  in  Cases  6  and  26,  who  had  resection 
of  the  ureter  and  implantation  into  the  bladder,  and  in 
Case  50,  who  had  nephrectomy.  The  microscopic  picture 
is  one  of  chronic  inflammation  of  all  coats  of  the  ureter  wall, 
the  epithelium  is  changed  from  the  transitional  stratified 
type  to  a  more  squamous  type,  and  in  one  of  the  specimens 
there  was  an  ulcer  with  loss  of  the  epithelium. 

Location  of  the  Stricture.  The  stricture  is  located  in  the 
broad  ligament  region  or  within  0  cm.  of  the  bladder  in  by 
far  the  greatest  number  of  cases.  The  next  most  frequent 
location  is  at  the  bifurcation  of  the  internal  iliac  vessels  or 
about  8  to  10  cm.  above  the  bladder.  This  is  from  3  to  5 
cm.  below  the  pelvic  brim.  At  both  of  these  regions  we  have 
a  group  of  lymphatic  glands  and  at  operation  these  are 
sometimes  found  enlarged. 

Contrast  these  locations  with  the  generally  accepted  view 
that  ureter  stricture  is  congenital  and  occurs  at  the  points 
of  congenital  narrowing,  namely,  where  the  kidney  pelvis 
enters  the  ureter,  at  the  pelvic  brim,  and  in  the  bladder  wall 
area. 

In  the  preliminary  report  on  my  first  50  cases  12  were 
reported  as  bilateral.  Since  then  3  of  the  38  cases  reported 
as  monolateral  have  returned  with  stricture  on  the  opposite 
side.  Of  the  35  monolateral  cases  20  were  on  the  right  and 
15  on  the  left.  Of  these  65  ureters  with  stricture  the  lesion 
has  been  located  within  0  cm.  of  the  bladder  in  56,  at  the 
region  of  the  bifurcation  of  the  internal  iliacs  in  8,  and  next 
to  the  kidney  in  1  case. 
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In  my  second  list  of  50  cases  15  were  bilateral,  and  of  the 
35  monolateral  cases  22  were  on  the  right  and  13  on  the  left. 

Of  this  second  list  of  65  ureters  the  stricture  was  located 
in  the  broad  ligament  region  only,  in  51  ureters  in  the  iliac 
gland  region  only  in  1  ureter,  and  in  both  broad  ligament  and 
iliac  gland  region  in  13  ureters.  In  many  of  the  last  group 
of  ureters  with  strictures  in  both  iliac  gland  and  broad 
ligament  regions  the  wax  bulb  could  be  felt  to  jump  through 
several  stricture  areas,  and  it  is  probable  that  in  these  cases 
of  multiple  nodes  of  thickening  there  was  a  condition  of 
diffuse  stricture. 

Effects  of  the  Stricture  on  the  Upper  Urinary  Tract.  Of 
the  utmost  interest  is  the  relationship  between  ureter 
stricture  and  other  lesions  of  the  urinary  tract.  This  study 
has  done  much  to  explain  the  etiology  of  many  urinary  tract 
lesions,  concerning  which  we  ha\'e  had  erroneous  ideas  in 
the  past. 

The  profession  has  become  accustomed  to  \'iew  slight 
dilatations  of  the  pelvis  and  ureter  as  secondary  to  an  infec- 
tion of  the  urine.  It  is  even  held  for  the  early  cases  with 
only  slight  dilatation  and  sterile  urine  that  such  cases  came 
by  the  dilatation  through  a  previous  infection. 

This  view,  so  generally  held,  is  well  expressed  by  Braasch:^* 
"Any  considerable  degree  of  infection  involving  the  renal 
pelvis  and  ureter  ^ill  be  followed  by  dilatation.  This  dila- 
tation is  not  caused  by  mecham'cal  obstruction  but  is  the 
result  of  change  in  the  tissues  and  consequent  retraction  in 
the  walls  of  the  pelvis  and  ureter.  The  dilatation  may  vary 
from  a  scarcely  recognizable  irregularity  of  the  calyces  or 
ureter  to  complete  destruction  of  the  pelvis.  Evidence  of 
an  inflammatory  process  which  has  once  caused  dilatation 
will  rarely  be  entirely  obliterated.  Such  inflammatory 
changes  in  the  pelvic  or  ureteral  outline  may  be  the  only 
evidence  of  previous  infection.  The  character  and  degree  of 
nn  inflammatory  process  can  often  be  determined  better  by 
means  of  the  pyeloureterogram  than  by  an}'  other  method." 
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A  priori,  one  would  expect  the  inflammation  and  infiltra- 
tion to  result  in  shrinkage  rather  than  in  dilatation  of  the 
tract. 

^Yhile  I  consider  it  possible  for  the  urine  to  become 
infected  at  the  same  time  that  the  infection,  which  is  to  result 
in  the  future  stricture,  is  laid  in  the  ureter  wall,  I  think 
these  studies  prove  conclusively  that  the  usual  sequence  is 
focal  infection  settling  in  the  ureter  wall,  stricture  formation, 
stasis,  and  secondary  infection  of  the  urine. 

Although  we  believe  we  have  demonstrated  that  most 
cases  of  dilatation  of  the  pelvis  of  the  kidney  are  due  to 
mechanical  obstruction  in  the  form  of  ureter  stricture  a 
surprising  development  has  been  the  fact  that  many  cases 
of  ureter  stricture  causing  tj'pical  symptoms  are  not  asso- 
ciated with  a  dilated  pelvis,  and  when  the  pelvis  is  not 
dilated  it  is  often  contracted.  These  cases  with  contracted 
pelves  are  usually  the  most  sensitive  to  manipulation  and 
the  contracted  pelvis  is  probably  explained  by  assuming 
that  the  extremely  sensitive  stricture  area  keeps  up  a  con- 
stant pain  reflex,  causing"  a  tonic  spasm  of  the  musculature 
of  the  tract  above. 

Pyeloureterograms  of  these  cases  show  that  in  some  the 
ureter  is  contracted  as  well  as  the  pelvis  of  the  kidney  (Figs. 
6  and  7)  and  in  others  the  pelvis  is  contracted,  while  the  ureter 
is  slightly  dilated  (Figs.  3  and  9).  In  some  of  these  cases  the 
pyelogram  shows  a  larger  pelvis  than  one  gets  by  measure- 
ments. Fig.  7  shows  an  apparently  normal-sized  pelvis,  but 
the  capacity  tests  showed  a  tolerance  of  about  4  c.c. 

Several  cases  with  normal-sized  or  contracted  pelves  when 
first  seen  have  improved  in  their  general  symptoms  while 
having  repeated  dilatations,  but  the  pelvis  of  the  kidney  has 
in  the  same  time  developed  a  slight  hydronephrosis.  The 
probable  explanation  of  this  phenomenon  is  that  a  tender 
ulcer  in  the  strictiu-e  area  has  healed  under  treatment,  thus 
releasing  the  reflex  spasm,  but  the  stricture  is  dense  enough 
to  keep  up  partial  obstruction  in  spite  of  the  dilatations. 
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The  two  groups  composing  my  first  and  siecond  list  of  50 
cases,  respectively,  illustrate  strikingly  the  effects  on  the 
upper  urinary  tract  if  ureter  stricture  is  neglected. 

The  first  group  of  50  cases  is  composed  largelj'  of  patients 
seen  incidentally  at  a  time  when  ureter  stricture  was  not 
being  looked  for.  In  general  it  is  seen  in  this  group  of  cases 
that  there  is  a  relationship  between  the  lapse  of  time,  increase 
in  the  size  of  the  pelvis,  and  development  of  secondary 
infection.  As  already  indicated  above,  the  second  group  of 
cases  shows  many  exceptions  to  this  rule. 

In  the  first  group  of  50  cases  there  was  no  urine  report 
on  6  cases.  I  have  notes  on  culture-taking  in  27  of  the 
remaining  44  cases.  In  9  of  these  the  urine  was  sterile.  Of 
the  17  cases  in  which  there  was  no  report  on  culture-taking 
the  urine  from  the  kidney  was  free  from  leukocytes  in  7, 
and  was  presumably  sterile,  which  would  make  16  out  of 
44,  or  over  one-third  of  the  reported  cases  sterile.  Ten  of 
these  17  cases  without  report  on  culture-taking  had  pus  in 
the  specimen  catheterized  from  the  bladder,  and  in  7  of 
these  the  kidney  specimen  is  also  reported  as  yielding  pus, 
and  possibly  all  10  cases  were  infected. 

In  the  16  non-infected  cases  the  average  age  was  thirty- 
eight  years,  the  average  duration  of  symptoms  two  and  a 
half  years,  and  the  average  size  of  the  kidney  pelvis  in  10 
of  the  cases  was  19  c.c,  3  of  these  holding  8,  11,  and  12  c.c. 
respectively,  and  the  others  holding  from  15  to  30  c.c.  In 
1  exceptional  case,  with  symptoms  of  four  years'  duration, 
the  pelvis  had  reached  a  capacity  of  360  c.c.  without  becom- 
ing infected.  In  5  cases  there  was  no  note  on  the  pelvis 
capacity. 

Of  the  18  infected  cases  the  average  age  was  thirty-five 
years,  the  average  duration  of  sjinptoms  was  four  years, 
and  the  average  size  of  the  pelvis  of  the  kidney  in  15  cases 
in  which  a  record  was  made  was  98  c.c.  In  4  of  these  15 
cases  the  pelvis  was  of  normal  capacity,  7  or  8  c.c,  showing 


Fig.  9. — Same  case  as  Fig.  8,  showing  slight  dilatation  of  the  left  ureter. 


Fig.  10. — Right  kidney.  Illustrates  slight  dilatation  of  pelvic  ureter  above  a 
stricture  in  the  broad  ligament  region  and  a  wider  dilatation  of  the  ureter,  hydro- 
nephrosis, prolapse,  and  kinks  in  the  upper  ureter,  due  to  a  stricture  in  the  iliac 
gland  region. 


Fk;.  11. — Case  XVIII,  suffering  with  left  kidney  colic  several  years.  The  x  ray 
revealed  .etone  in  pelvis  of  the  kidney.  Investigation  with  the  wax-tipped  catheter 
accidentally  led  to  the  discovery  of  ureter  stricture  7  cm.  from  the  bladder,  the 
kidney  pelvis  holding  8  c.c.  Complete  relief  of  .symj)toms  after  dilatation  of  the 
stricture  and  the  patient  refused  operation  in  spite  of  l)eing  shown  the  j-ray  of 
her  kidney  stone.  This  cas(>  prohalily  explains  the  occasional  ca.se  .seen  by  the 
surgeon  in  which  pyelotomy  for  stone  is  followed  by  urine  drainage  for  a  dis- 
appointing length  of  time,  and  after  healing  the  jiatient  continues  to  have  symp- 
toms similar  to  those  before  complained  of. 


Fig.  12. — Case  L.  Aged  thirty-two  years,  the  only  ca.se  in  the  list  of  fifty  with 
stricture  near  the  kidney.  Catheter  diverted  laterally  just  above  the  pelvic  brim 
and  stopped  at  this  same  point  in  radiograms  taken  on  three  different  days.  Could 
not  inject  sufficient  thorium  into  the  kidney  to  get  a  definite  shadow  of  pelvis. 
Nephrectomy;  stricture  immediately  below  the  enlarged  pelvis  would  not  take 
the  fine  sih'er  probe.  The  patient  had  suffered  attacks  since  early  childhood,  the 
pain  beginning  in  the  appendix  region;  and  as  it  grew  more  severe  it  traveled 
diagonally  across  the  abdomen  and  settled  in  the  left  kidney  region.  Operation 
three  years  previously,  removing  a  diseased  appendix  and  chronic  pelvic  inflam- 
matory trouble,  but  without  influencing  her  chief  sj'mptoms.  Figure  should 
have  been  printed  to  show  ureter  on  the  right  side. 
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for  the  11  dilated  cases  an  average  capacity  of  130  c.c.  In 
the  cases  with  both  pelves  dilated  the  capacity  is  figured 
on  the  larger  pelvis  only. 

In  the  18  infected  cases  of  the  first  group  the  colon  bacillus 
was  gro^Mi  in  13,  in  5  of  these  from  both  kidneys.  In  4  cases 
staphylococcus  only  was  grown,  in  1  case  a  pure  typhoid  cul- 
ture was  obtained  (nephrectomy  for  large  pyonephrosis  soon 
after  t^'phoid  fever).  In  1  of  the  above  colon  bacillus  cases 
colon  was  gro\Mi  from  one  kidney  and  staphylococcus  from 
the  other,  making  5  cases  in  which  staphylococcus  was  gro^\-n. 

In  the  second  group  of  50  cases  all  were  studied  bacterio- 
logically:  11  had  infection,  8  with  the  colon  bacillus  (4  bila- 
teral), 1  with  staphylococcus,  1  with  streptococcus,  and  1 
unidentified.  Considering  the  4  bilateral  infections  there 
were  15  kidneys  involved,  and  only  4  of  these  showed  dila- 
tation, measuring  respectively  15,  14,  20,  and  15  c.c.  Three 
of  the  kidneys  measured  7.5  c.c.  each  and  the  remaining  8 
measured  6  c.c.  or  less. 

In  this  second  group  of  50  cases,  15  of  which  had  bilateral 
stricture,  notes  were  made  on  the  pelvis  content  of  63  kidneys : 
22  of  these  were  normal  and  ranged  in  size  from  6  to  8  c.c, 
8  were  considered  of  less  capacity  than  normal,  measuring 
5  c.c.  or  less;  24  kidneys  showed  dilatation,  and,  if  we 
exclude  the  two  dilated  pelves  in  Case  65  (Fig.  4),  the  remain- 
ing 22  pelves  showed  an  average  dilatation  of  16  c.c,  in 
marked  contrast  to  the  many  large  pelves  in  the  first  group. 

The  average  age  of  the  second  group  at  the  time  of  con- 
sultation was  34.5  years  and  the  average  duration  of  SA,TQp- 
toms  was  5.3  years;  but  if  we  separate  from  this  group  7 
cases  of  unusual  duration  averaging  nineteen  years  the 
average  duration  of  the  remaining  cases  was  2.6  years. 

Influence  of  Ureter  Stricture  on  Stone  Formation.  One 
of  the  most  interesting  side  lights  on  lu-eter  disease  fur- 
nished by  this  study  has  been  the  revelation  of  the  probable 
cause  of  most  ureter  stones.    In  operating  for  a  ureter  stone 
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and  finding  it  encased  in  dense  infiltration  tissue  we  have 
heretofore  considered  the  inflammatory  area  as  due  to  the 
irritation  of  the  stone.  We  now  have  abundant  evidence 
to  indicate  that  the  stone  results  from  urinary  salts  being 
deposited  on  the  inflamed  surface  of  the  stricture  area. 

Every  surgeon  sees  an  occasional  case  in  which  a  minute 
stone  or  a  nest  of  minute  stones  is  found  encased  in  a  dense 
stricture  area.  It  is  quite  evident  that  such  small  stones 
were  not  formed  in  the  kidney  to  be  stopped  in  a  normal 
ureter,  nor  were  they  formed  in  a  normal  ureter.  Such 
small  stones  would  easily  be  passed  entirely  through  a  normal 
ureter. 

There  can  be  no  doubt  that  an  occasional  stone  formed  in 
the  kidney  is  blocked  in  a  normal  ureter.  On  the  other 
hand  I  believe  that  some  stones  found  in  the  kidney  were 
originally  formed  on  the  site  of  a  ureter  stricture,  and  after 
sufficient  dilatation  of  the  tract  above  these  stones  have 
floated  up  into  the  kidney,  where  they  have  increased  in 
size 

Figs.  11  and  12  illustrate  two  such  possible  cases.  Fig. 
13  illustrates  another  possible  sequence,  viz.,  that  a  stone 
forming  in  a  stricture  area  may  develop  sufiicient  pressure 
above  to  force  it  out  of  the  stricture  and  into  the  bladder. 
In  this  case  the  stone  was  spontaneously  passed  from  the 
bladder.  In  Case  23,  who  had  suffered  with  bladder  dis- 
comfort and  incontinence  for  nine  months,  a  stone  15  mm. 
in  diameter  was  removed  from  the  bladder.  The  .x-raj's 
revealed  another  small  shadow  in  the  left  broad  ligament 
region,  and  investigation  with  the  wax-tipped  and  wax- 
bulbed  catheter  demonstrated  this  to  be  a  venous  phlebolith, 
but  the  patient  had  two  strictures  in  the  broad  ligament 
region  and  a  left  colon  bacillus  pyelitis,  with  kidney  content 
of  21  c.c. 

Case  71,  aged  thirty-seven  years,  had  suffered  for  eight 
years  with  left  renal  colic,  the  attacks  becoming  so   severe 
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recently  that  they  required  several  hN-podermics  of  morphin 
for  their  control.  The  urine  was  smoky,  with  blood  and 
continued  pus  and  a  colon  bacillus  infection.  On  passing  a 
catheter  prepared  with  small  wax  rings  at  intervals  of  5 
cm.,  for  locating  the  possible  ureter  stone,  and  with  one  large 
wax  bulb  to  dilate  the  ureter  the  catheter  returned  with 
scratch  marks  on  all  the  rings  within  20  cm.  of  the  tip. 
The  eye  of  the  catheter  contained  a  particle  of  stone  and  the 
large  wax  bulb  had  embedded  in  its  surface  about  a  dozen 
particles  of  stone.  The  patient  was  completely  relieved 
of  her  severe  colic  attacks  and  subsequently  had  several 
dilatations  of  the  stricture  area  until  her  sxTnptoms  were 
relieved.  She  had  the  contracted  type  of  pelvis,  holding  but 
4  c.c.  Scratch  marks  were  never  obtained  after  the  first 
treatment,  which  seemed  to  have  entirely  cleared  out  the 
incipient  stone  formation. 

One  of  the  strongest  arguments  for  the  relationship  between 
stone  formation  and  stricture  is  the  finding  of  bilateral  sjTn- 
metrical  stricture  and  a  stone  in  one  of  these  stricture  areas, 
as  has  occurred  in  4  of  my  cases,  2  of  which  are  illustrated 
in  Figs.  14  and  15.  A  large  stone  was  removed  from  the 
right  broad  ligament  area  in  Case  9  five  years  after  I  had 
been  dilating  strictures  in  the  right  broad  ligament  area  and 
iliac  gland  region  and  in  the  left  broad  ligament  region.  The 
obstruction  by  the  right  broad  ligament  stricture  and  its  stone 
had  made  a  large  dilatation  of  the  right  ureter  in  which 
at  operation  the  stricture  at  the  iliac  gland  region  was  seen 
to  form  a  dense,  annular  narrowing. 

O.  S.  Fowler,  of  Denver,^'  has  called  attention  to  the 
possible  importance  of  stasis  in  the  etiology  of  stone  forma- 
tion. He  attributes  the  stasis  to  a  kink  in  the  ureter,  due 
to  prolapse  of  the  kidney,  as  demonstrated  by  the  method 
he  has  done  so  much  to  develop  of  taking  pyeloureterograms 
in  the  erect  posture.  Some  of  his  roentgenograms,  however, 
reveal  ureters  which  are  dilated  below  the  point  of  kinking 
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as  well  as  above,  and  I  would  interpret  them  as  being  cases 
of  unrecognized  ureter  stricture  low  in  the  channel,  causing 
a  dilatation  of  the  lu-eter  and  kidney  pelvis,  and  a  prolapse 
of  the  heavy  hydronephrotic  kidney,  causing  apparent  kinks 
in  the  upper  ureter.  I  have  several  ureter  stricture  cases 
showing  this  kidney  prolapse  and  apparent  ureter  kinking, 
but  they  all  show  the  ureter  dilatation  down  to  the  stricture 
area  as  illustrated  strikingly  in  Fig.  10. 

Influence  of  Ureter  Stricture  on  the  Pyelitis  of  Pregnancy 
and  Puerperium.  Of  my  last  7  cases  of  pyelitis  developing 
during  pregnancy  or  soon  after  delivery,  3  being  bilateral,  I 
have  been  able  to  demonstrate  stricture  of  the  ureter  in  all 
but  1  case.  This  is  probably  a  much  higher  percentage  asso- 
ciated ■v^^th  stricture  than  we  would  find  in  a  longer  list  of 
cases.  In  most  of  these  cases  the  stricture  is  probably 
present  before  the  pregnancy,  and  the  added  congestion  of 
the  tissues  during  pregnancy  sets  up  a  slight  hydronephrosis 
which  becomes  infected  during  the  pregnancy  or  imme- 
diately after. 

Some  of  the  cases  of  pyelitis  of  pregnancy  due  to  stricture 
clear  up  spontaneously  after  labor  when  the  congestion  and 
edema  incident  to  pregnancy  disappear.  Others  continue 
as  a  chronic  pyelitis  until  treated.  Undoubtedly  most  of 
those  cases  of  pyelitis  of  pregnancy  which  clear  up  spon- 
taneously, or  after  a  few  irrigations  with  silver  solution,  do 
so  because  stricture  is  not  present  or  because  the  slight  dila- 
tation of  the  stricture  incident  to  passing  an  ordinary  renal 
catheter  is  beneficial. 

That  a  case  may  clear  up  spontaneously  in  spite  of  ureter 
stricture  is  illustrated  by  a  patient  referred  by  Dr.  Barker 
(Figs.  8  and  9),  because  of  attacks  of  renal  colic  together 
with  chills  and  high  temperature.  Fom-teen  years  previously 
Dr.  Kelly  was  compelled  to  perform  abortion  for  this  patient 
because  of  bilateral  colon  bacillus  pyelitis.  She  had  no  spe- 
cial treatment  for  the  pyelitis,  returned  home  ^^^th  infected 
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urine,  and  had  had  recurring  attacks  of  pyelitis  symptoms 
on  the  left  side  during  the  intervening  fourteen  years  and  on 
the  right  side  for  nine  years.  Examination  revealed  extremely 
dense  bilateral  strictures  with  the  pelves  of  the  kidneys  smaller 
than  normal  and  ureters  of  very  slight  dilatation.  The  urine 
contained  many  hyaline  and  granular  casts  and  a  few  pus 
cells  found  to  be  coming  from  the  left  kidney.  There  was  no 
infection.  It  could  very  well  be  argued  that  this  patient 
had  no  stricture  at  the  time  of  her  pregnancy  and  that  the 
pyelitis  resulted  in  later  stricture  formation.  ]My  experi- 
ence with  such  cases  leads  me  to  take  the  view  above 
expressed,  particularly  as  she  had  suffered  all  her  life  with 
tonsillitis  and  because  she  made  no  permanent  progress 
with  her  ureter  stricture  dilatations  until  after  the  badly 
diseased  tonsils  were  removed. 

Diagnosis.  The  diagnosis  of  ureter  stricture  depends 
upon  the  history,  urine  examination,  palpation  of  the  abdo- 
men, with  special  reference  to  the  kidney  and  ureter  regions, 
palpation  of  the  ureters  through  the  vagina  or  rectum,  cys- 
toscopy, catheterization  of  the  ureters  by  specially  prepared 
catheters,  and  roentgenography. 

The  features  obtainable  by  history-taking  have  been  dis- 
cussed above  under  the  section  on  S\Tiiptoms.  Experience 
has  taught  that  we  should  suspect  stricture  in  any  case  com- 
plaining of  obscure  abdominal  s^Tiiptoms,  particularly  if  they 
are  in  the  lower  abdomen  and  accompanied  by  referred  pain 
in  the  hips  and  thighs.  In  addition  to  this  history  we  usually 
find  that  the  patient  has  a  history  or  shows  evidence  of 
tonsillitis,  sinusitis,  or  bad  teeth.  Since  having  colleagues 
refer  such  obscure  cases  for  diagnosis  I  have  learned  to  place 
considerable  importance  on  a  history  of  previous  abdominal 
or  pelvic  operations  in  which  the  patient  failed  to  obtain 
relief.  In  the  second  group  of  50  cases  34  operations  had  been 
done,  7  of  which  seemed  to  have  been  necessary,  and  27 
unnecessary  and  without  giving  relief;  4  of  the  cases  had 
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each  had  3  operations  without  rehef  to  the  original  symptoms. 
A  more  recent  case,  aged  thirty-six  years,  with  bilateral 
stricture,  had  spent  a  good  portion  of  the  past  eighteen  years 
in  hospitals,  having  had  eight  operations,  seven  of  them 
abdominal.  Figs.  6,  7  and  12  illustrate  cases  of  previous 
operation  without  relief  to  the  chief  symptoms. 

Of  course,  one  cannot  judge  accurately  as  to  what  past 
operations  may  have  been  necessary,  and  we  must  keep  in 
mind  the  frequency  of  ureter  stricture  and  the  possibility 
of  its  having  been  present  with  appendicitis,  gall-stones, 
floating  kidney,  intestinal  adhesions,  ovarian  disease,  or  any 
of  the  numerous  lesions  for  which  the  former  operations  were 
done;  3  of  the  above  27  operations  listed  as  unnecessary 
were  done  by  the  author,  2  for  appendicitis,  in  which  note 
was  made  at  the  operation  that  the  appendix  appeared 
normal,  and  1  for  relaxed  vaginal  outlet  and  cystocele.  In 
this  last  case  (No.  58)  pus  and  blood  were  present  in  the  urine 
and  were  attributed  to  a  severe  trigonitis,  which  in  turn  was 
supposed  to  be  due  to  the  cystocele.  The  patient  complained 
chiefly  of  a  nagging  pain  in  the  left  broad  ligament  region, 
bladder  frequency,  and  partial  incontinence.  With  the 
cystocele  operation  w^e  puckered  her  sphincter  muscle  region 
and  cured  her  incontinence,  but  she  had  no  other  relief  from 
the  operation,  and  a  year  later  we  found  that  her  sjinptoms 
of  left-sided  pain  and  bladder  frequency  were  associated 
with  bilateral  stricture  and  colon  bacillus  pyelitis.  We  have 
dilated  the  strictures  and  cleared  up  her  pyelitis  by  lavage, 
and  she  still  has  a  nagging  trigonitis  and  is  planning  to  have 
her  bad  tonsils  removed. 

Urine  Examination  and  Diagnosis.  In  the  section  on 
Symptoms  we  stated  that  the  urine  may  be  quite  negative. 
This  has  undoubtedly  been  a  source  of  frequent  error  in  the 
past.  Given  a  patient  with  symptoms  that  suggest  trouble 
in  the  urinary  tract  we  have  been  willing  to  exclude  the 
urinary  tract  on  finding  normal  urine.     If  the  patient's 
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symptoms  strongly  suggested  stone  in  the  ureter  we  have 
had  a^-rays  taken.  We  have  the  word  of  the  ar-ray  experts 
that  they  miss  anywhere  from  15  to  30  per  cent,  of  ureter 
stones,  which  fact  alone  should  demand  examination  with 
the  wax-tipped  catheter  in  all  cases  of  suspected  stone. 
With  the  facts  that  the  unassisted  a;-rays  will  miss  all  ureter 
stricture  cases  and  that  the  urine  may  be  normal,  we  have 
thrust  upon  us  a  duty  heretofore  neglected — namely,  to  have 
all  questionable  cases  investigated  with  specially  prepared 
catheters  and  perhaps  with  the  thorium  .r-ray. 

In  the  second  group  of  50  cases  there  were  39  without 
infection  of  the  urine.  We  have  definite  notes  on  the  exami- 
nation of  the  urine  catheterized  from  the  bladder  in  36  of 
these  non-infected  cases,  and  it  was  normal  in  26  cases,  con- 
tained red  blood  cells  in  5  cases,  leukocji:es  in  2  cases,  and 
both  red  and  white  cells  in  3  cases. 

Palpation.  There  is  often  tenderness  in  the  kidney 
region,  and  the  kidney  may  be  somewhat  enlarged  and  very 
tender  during  one  of  the  acute  pain  attacks.  The  usual 
phenomena  of  an  intermittent  hydronephrosis  may  be 
palpated  if  this  condition  be  present. 

Palpation  of  the  ureter  over  the  pelvic  brim  may  elicit 
tenderness  and  a  desire  to  void.  This  tenderness  over  the 
pelvic  brim  region  has  led  to  many  useless  appendix  opera- 
tions. With  both  conditions  in  mind  when  palpating,  one 
can  usually  differentiate  between  them  as  the  patient  will 
indicate  that  her  usual  area  of  pain  is  deep  in  the  pelvis 
back  of  the  symphysis,  although  one  may  elicit  more  ten- 
derness at  the  pelvic  brim  region  on  abdominal  palpation 
and  mistake  it  for  an  indication  of  appendicitis. 

Vaginal  palpation  will  show  the  greatest  tenderness  to  be 
in  the  broad  ligament  region  in  a  vast  majority  of  cases  and 
one  may  actually  palpate  the  node  of  thickening  which  in 
some  cases  cannot  be  differentiated  from  stone  in  the  ureter. 
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One  may  easily  mistake  the  ureter  tenderness  for  a  pain- 
ful ovary. 

Case  56,  then  aged  forty  years,  consulted  me  first  five 
years  ago,  complaining  of  some  of  the  disturbances  of  the 
menopause  and  a  nagging  pain  low  in  the  left  pelvis.  She 
had  been  advised  to  have  left  o6phorectom}^  I  found  that 
the  left  ovary,  while  apparently  extremely  tender,  was  of 
less  than  normal  size,  feeling  like  a  senile  fibrous  ovary. 
I  advised  against  operation.  She  recently  consulted  me 
again,  having  suffered  intermittently  with  the  same  pain 
and  having  it  recently  much  exaggerated  after  a  long  auto- 
mobile ride.  She  had  also  developed  considerable  pain  in 
the  left  kidney  region  and  feared  that  she  might  be  developing 
cancer. 

I  suspected  ureter  stricture  and  found  on  bimanual  exam- 
ination, just  as  found  five  years  previously,  that  the  left 
ovary  was  small  and  hard  and  apparently  extremely  sensi- 
tive. By  carrying  the  ovary  medianward  and  isolating  it 
from  the  broad  ligament  region  it  was  not  at  all  tender. 
Then  by  dropping  the  ovary  and  palpating  the  ureter  by 
itself  it  was  found  to  be  the  seat  of  pain  and  tenderness. 
Two  dilatations  of  her  left  ureter  stricture  have  resulted  in 
a  most  satisfactory  clearing  up  of  symptoms  of  six  years' 
duration.  There  was  a  draining  abscess  at  the  root  of  one 
tooth  and  she  was  referred  to  her  dentist  to  have  a:-rays 
and  the  necessary  dental  work  attended  to. 

Cystoscopy  is  usually  quite  negative,  but  in  the  occasional 
case  where  the  stricture  is  in  the  bladder-wall  region  there 
may  be  redness  and  edema  about  the  ureter  orifice  suggesting 
the  picture  seen  with  a  low  ureter  stone.  One  of  the  most 
suggestive  points  in  cystoscopy  is  the  finding  of  urethral 
stricture  on  preparing  the  urethra  for  the  cystoscope.  Al- 
though stricture  of  the  female  urethra  is  common  after  a 
gonorrheal  infection,  I  have  learned  by  experience  to  give 
its  presence  considerable  weight  in  the  diagnosis  of  a  suspected 
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Fig.  13.— Case  XXII.  Pationt,  aged  forty-seven  years,  who  had  passed  a 
navy  bean-sized  ureter  stone  five  years  i)revi()usly.  Complaint  ehieflv  of  i)ain  in 
the  left  flank  and  pressure  in  the  reetuni.  Failure  of  eatheter  to  go  "beyond  the 
pelvic  brim  region  at  first  examination.  Succes.sful  eatheterizafion  at"  all  later 
attempts  and  dilatation  with  the  wax  bulb.  Rapid  shrinkage  of  pelvis  of  the 
kidney  from  28  c.c.  to  10  e.p.  and  relief  of  symptoms.  Observation  five  months 
later;  pelvis  of  the  kidney  held  10  c.c. 


Fig.  14. — Mrs.  C,  aged  forty-eight  years.  Severe  renal  attacks  on  right  side  for 
eighteen  months  requiring  much  morphin.  No  symptoms  on  left  side.  Urine  cathe- 
terized  from  bladder,  leukocytes,  erythrocytes,  bacteria,  trace  albumin.  Stricture 
of  right  ureter  2  or  3  cm.  from  bladder.  On  getting  thorium  x-ray,  found  unsus- 
pected obstruction  and  dilatation  of  left  side.  Ater  withdrawing  catheter  from 
left  side  and  finding  scratch  marks,  the  small  stone  was  discovered  in  lower  end  of 
left  ureter  at  a  point  symmetrical  with  the  stricture  of  the  right  side.  Examination 
with  wax-tipped  bougie  twenty-four  days  later  showed  that  the  stone  had  been 
passed. 


I'ui.  1"). — ( "use  XL,  ajicd  twenty-six  years,  tonsillitis  since  ehildhood.  Intermit- 
tent renal  colics  on  left  side  for  one  year,  on  right  side  for  three  months.  8tone  3 
cm.  from  bladder  on  left  side  in  dense  stricture  area.  Dense  stricture  3  cm.  from 
bladder  in  right  ureter.     Bilateral  hydronephrosis.    Urine  not  infected. 
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Fig.  16. — a,  gall-stone;  6,  appendix  stone  from  author's  Case  XXXVII, 
whose  sj'mptoms  were  due  to  ureter  stricture;  c,  ureter  stone  from  author's 
Case  XX,  showing  deep  channel  for  free  i)assage  of  urine,  the  patient's  hydro- 
nephrosis symptoms  probably  due  to  a  dense  ureter  stricture  located  3  cm. 
below  the  stone  and  about  3  cm.  above  the  bladder;  </,  ureter  stone  from 
author's  Case  IX,  removed  from  stricture  area  five  years  after  treatment  of 
ureter  stricture. 


Fig.  17. — CaseXLIX.  Tonsillitis  since  early  childhood.  Left  hydro- 
nephrosis attacks  since  two  j'ears  of  age.  Destroyed  left  kidney 
removed  in  1901,  at  age  of  twenty-two  years.  Hysterectomy  for  fibroids 
January,  1915.  Convalescence  marked  by  pyelitis  attacks  in  right 
kidney.  Intermittent  lavage  for  ten  months  often  followed  by  severe 
pyelitis  attacks.  Pyelogram,  Charlottesville,  Va. :  Right  kidney  pelvis 
holds  40  CO.;  ureter  stricture  well  dilated  October,  1915;  colon  bacillus 
infection  and  all  symptoms  gone  December,  1915. 
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ureter  stricture.  We  have  neglected  to  make  any  note  on 
the  condition  of  the  urethra  in  many  cases,  but  in  the  last 
50  cases  note  was  made  in  28,  of  which  27  had  stricture  of  the 
urethra.  I  think  complete  notes  would  have  shown  at  least 
60  per  cent.,  with  urethral  stricture.  It  is  curious  that 
definite  annular  stricture  of  the  urethra  may  be  present  in 
some  cases  without  bladder  s\Tiiptoms  and  with  a  perfectly 
healthy  looking  urethral  mucosa. 

Catheter  Test.  The  crucial  test  in  diagnosing  ureter 
stricture  is  made  \\"ith  the  wax-bulbed  catheter.  This  with 
other  instruments  used  in  getting  past  and  treating  stricture 
will  be  described  under  the  section  on  Treatment.  I  do  not 
consider  obstruction  to  an  entering  catheter  as  diagnostic 
of  ureter  stricture.  Repeated  obstruction  at  the  same  point 
is  certainly  suggestive,  but  for  a  positive  diagnosis  I  depend 
entirely  upon  the  obstruction  or  "hang"  of  the  wax-bulb 
on  withdrawal.  Obstruction  of  the  tip  at  a  certain  point 
in  the  ureter  and  then  obstruction  of  the  entering  bulb  at 
the  same  point,  and  the  going  by  of  the  bulb  with  a  jump 
and  sense  of  scar  tissue  grating  are  points  upon  which  the 
experienced  cystoscopist  may  rely  with  a  fair  degree  of  safety; 
but  there  are  many  conditions  which  may  obstruct  a  catheter 
on  entering,  and  it  is  better  to  depend  upon  the  **hang"  of 
the  bulb,  its  jump,  and  scar  tissue  grating  sensation  as  it 
comes  through  the  stricture  area  on  withdrawal.  In  the 
case  illustrated  by  Fig.  5,  I  did  not  get  by  the  obstruction 
until  the  third  attempt  at  intervals  of  ten  days,  and  then 
got  by  only  by  changing  the  position  of  the  patient  from  the 
knee-chest  to  the  right  lateral  position  while  using  consid- 
erable force  on  the  catheter  with  the  stylet  in.  I  considered 
this  a  stricture  case  because  of  the  great  diflBculty  in  getting 
by,  but  after  getting  the  thorium  .r-ray  and  before  develop- 
ment of  the  plates,  I  said  the  case  was  not  one  of  stricture, 
because  on  withdrawal  of  the  bulb  there  was  only  the  faint- 
est obstruction  at  the  pelvic  brim  region,  just  as  one  can 
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detect  as  the  bulb  comes  through  the  bladder  wall  and  again 
as  it  comes  through  the  sphincter  urethrse.  It  has  been  a 
source  of  great  satisfaction  to  the  author  and  his  associates 
in  this  work  to  find  at  operation  on  a  number  of  cases  how 
accurately  the  wax  bulb  has  located  the  position  and  the 
number  of  strictures,  and  how,  in  other  cases  like  the  one 
just  cited  with  ureter  obstruction,  but  no  "hang"  of  the 
bulb  on  withdrawal  the  operation  has  explained  the  cause 
of  the  obstruction. 

Dr.  Holmes,  resident  gynecologist  at  the  Johns  Hopkins 
Hospital,  asked  me  to  test  a  ureter  in  which  he  had  found 
great  obstruction  to  the  wax-tip  and  ^vax-bulb  catheter  on 
entering,  but  no  appreciable  obstruction  on  withdrawal  of 
the  bulb. 

Mrs.  H.,  aged  forty-three  years,  had  been  operated  on 
several  years  previously,  the  right  ovary  being  removed.  She 
complained  of  a  constant  pain  in  the  lower  right  quadrant, 
and  at  times  when  this  pain  got  worse  she  had  pain  in  the 
right  back  and  across  the  abdomen.  I  found,  as  had  Dr. 
Holmes,  that  it  was  most  difficult  to  pass  a  renal  catheter 
through  the  pelvic  portion  of  the  ureter,  but  that  the  wax- 
bulb  returned  without  appreciable  obstruction.  Passing  the 
catheter  caused  pain  like  her  former  pelvic  pain,  and  injecting 
the  kidney  pelvis  imitated  her  old  pain  in  the  right  back. 
At  operation  we  found  that  the  patient  had  a  much  infiltrated 
and  adherent  appendix.  The  former  ovarian  operation  has 
been  followed  by  a  dense  adhesion  of  the  sigmoid  to  the  region 
of  the  right  ovarian  vessels.  The  pelvic  peritoneum  was 
reddened  and  thickened,  and  on  opening  this  and  exposing 
the  right  ureter  it  was  found  to  leave  the  peritoneum  and  to 
cleave  to  the  outer  pelvic  wall  because  of  much  periureteritis. 
With  a  tape  under  the  ureter  it  was  lifted  and  explored  to  its 
entrance  into  the  bladder  without  finding  local  infiltration. 
It  is  probable  that  the  hooked-up  sigmoid  or  the  appendix, 
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or  both,  caused  a  chronic  pelvic  peritonitis,  and  when  the 
pelvic  inflammation  grew  worse  there  was  enough  swelling 
of  the  ureter  tissues  to  cause  partial  stasis  and  her  kidney 
pain. 

In  a  recent  case  in  which  there  was  much  discussion  as  to 
the  diagnosis,  operation  revealed  ureter  stricture  where  our 
wax  bulb  had  located  it,  at  a  point  beneath  the  uterine  vessels, 
or  8  cm.  from  the  external  urethral  orifice. 

Mrs.  W.,  referred  in  March,  1917,  by  Dr.  Adler,  with  a 
probable  diagnosis  of  gall-stones  and  appendicitis.  Roent- 
genography had  shown  small  shadows  in  the  gall-bladder 
region  and  a  bismuth  stasis  in  the  ileocecal  region  after 
twenty-four  hours.  Because  of  the  multiplicity  and  lack  of 
special  characteristics  in  her  sjinptoms  I  decided  to  test  for 
ureter  stricture.  This  was  definitely  located  in  the  broad 
ligament,  and  some  of  her  former  sjnnptoms  were  duplicated 
by  injection  of  the  kidney  and  manipulation  of  the  stricture. 
On  the  day  of  operation,  and  after  the  patient  was  anesthe- 
tized, I  passed  a  No.  8  renal  catheter  prepared  with  a  large 
wax  bulb,  leaving  this  in  place  during  the  operation. 

Because  of  a  wide  diastasis  of  the  rectus  muscles  a  long 
midline  incision  was  made.  A  definitely  diseased  appendix 
was  removed,  and  ileocecal  bands  and  sigmoid  adhesions 
were  freed.  Gall-stones  were  palpated,  and  before  making 
the  separate  gall-bladder  incision  I  investigated  the  ureter. 
With  its  contained  catheter  it  was  easy  to  palpate  the  ring 
of  thickening  in  the  broad  ligament  region.  The  posterior 
peritoneum  was  opened  to  expose  the  ureter  and  an  assistant 
then  removed  the  catheter.  It  slid  out  easily  until  the  bulb 
caught  in  the  stricture  area  when  the  tug  displaced  and 
straightened  the  lower  half  of  the  pelvic  ureter.  After  the 
catheter  was  out  my  assistant  easily  palpated  the  stricture 
area. 

It  is  important  to  remember  that  one  may  pass  the  ordi- 
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nary  renal  catheter  of  large  size  without  detecting  a  stricture. 
The  presence  of  a  hydronephrosis  should  make  one  suspect 
stricture  and  test  for  it  with  the  wax  bulb.  In  case  of  a 
pyelitis  in  which  catheterization  is  followed  by  temperature 
reaction  or  a  chill  one  should  suspect  stricture  and  should 
wait  at  least  a  week  before  making  the  next  test  with  the 
wax  bulb.  Some  cases  without  infection  show  a  marked 
reaction  after  catheterization,  having  an  elevation  of  tem- 
perature and  an  unusual  amount  of  pain  and  sometimes 
nausea  and  vomiting.  Any  of  these  unusual  reactions  after 
the  passage  of  the  ordinary  catheter  should  prompt  one  to 
test  for  stricture.  In  some  of  my  pyelitis  cases  I  have  not 
suspected  stricture  until  the  patient  failed  to  show  improve- 
ment after  repeated  lavage.  Fig.  3  shows  a  case  in  which  I 
had  washed  with  silver  nitrate  solution  six  times  before  suspect- 
ing stricture  because  of  the  lack  of  improvement  in  the  pyelitis. 

In  Case  49  (Fig.  17)  I  diagnosed  stricture  from  the  corre- 
spondence concerning  the  case,  this  indicating  that  the 
patient  had  but  one  kidney,  and  this  the  seat  of  an  infected 
hydronephrosis.  She  was  getting  lavage  treatment,  but 
frequently  had  severe  temperature  reaction,  chill,  and  pros- 
tration after  the  treatment.  The  correspondence  also  related 
that  she  had  lost  one  kidney  by  operation  at  the  age  of 
twenty-two  years,  after  suffering  with  intermittent  hydro- 
nephrosis attacks  since  babyhood,  and  that  she  had  always 
had  tonsillitis. 

Roentgenography.  The  taking  of  pyeloureterograms  is  not 
necessary  in  making  a  diagnosis  except  in  the  few  cases  in 
which  we  cannot  go  by  an  obstruction  in  the  ureter.  Under 
such  conditions  if  we  can  pass  an  a--ray  catheter  with  whistle 
tip  to  the  point  of  obstruction  we  can  often  get  the  contrast 
solution  to  go  beyond  the  obstruction  and  intensify  a  stone, 
if  it  be  present,  or  outline  the  character  of  the  obstruction 
and  the  condition  of  the  tract  above. 
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In  Case  50  (Fig.  12)  we  failed  on  several  occasions  to  get 
enough  thorium  past  the  stricture  to  get  a  shadow  in  the 
pelvis  of  the  kidney.  Urine  with  pus  and  blood  was  coming 
from  the  kidney. 

In  a  recent  case  we  were  arrested  at  an  obstruction  on 
two  occasions  and  then  had  the  nature  of  the  case  cleared 
up  by  injecting  thorium  beyond  the  stricture  into  the 
ectopic  kidney.  Later  we  successfulh'  dilated  the  stricture 
and  gave  the  patient  relief  from  symptoms  of  fifteen  years' 
duration. 

While  the  a--ray  is  not  necessary  in  making  a  diagnosis  in 
most  cases  of  ureter  stricture,  and  while  I  refused  to  use  it 
on  my  early  cases  when  we  were  dependent  on  collargol 
with  its  dangers,  I  now  use  it  in  most  cases  for  the  satisfac- 
tion of  its  confirmatory  value  and  because  I  find  that  the 
thorium  may  be  used  with  impunity  if  used  with  judgment. 

Fig.  18  illustrates  Case  16,  who  died  in  uremia  without 
passing  urine  for  twelve  days  after  this  thorium  picture  was 
taken.  I  attribute  the  death  not  to  the  use  of  thorium  but 
to  the  treatment  of  both  sides  at  the  same  time,  resulting 
in  the  swelling  shut  of  both  ureters.  In  the  lavage  of  her 
kidneys,  one  at  a  time,  at  intervals  over  the  previous  four 
years,  she  occasionally  had  a  severe  reaction  in  fever, 
chills,  nausea,  vomiting,  headache,  and  prostration,  and  this 
should  have  been  a  warning  never  to  stir  up  both  sides  a 
one  time. 

For  work  on  the  male  subject  with  the  necessary  restriction 
on  the  use  of  instruments  the  pyelogram  will  prove  one  of  the 
best  aids  in  diagnosis  of  ureter  stricture. 

The  ureterogram  is  of  great  value  in  deciding  whether  a 
small  shadow  on  the  unaided  a--ray  plate  is  within  the  ureter 
or  whether  we  are  dealing  with  a  phlebolith.  This  point  can 
usually  be  easily  settled  in  women  by  using  the  wax-tipped 
and  wax-ringed  catheter.     In  using  the  radiogram  method 


550  URETER  STRICTURE  IN^  WOMEN 

the  opaque  catheter  or  the  styletted  catheter  should  be 
photographed  in  the  ureter.  Many  stones  in  the  ureter  are 
in  the  broad  ligament  region,  as  are  many  phleboliths,  and 
for  this  reason  it  is  safer  to  use  the  bifocal  method,  as  a 
phlebolith  in  the  uterine  vein  may  be  superimposed  on  the 
renal  catheter,  and  \nth  a  flat  plate  we  cannot  make  a  certain 
interpretation. 

Of  even  greater  value  is  the  use  of  these  methods  to 
differentiate  ureter  stricture  from  supposed  stone  in  the 
ureter  when  the  unaided  .x-rays  have  shown  a  shadow  in  the 
ureter  region.  Many  surgeons  have  had  the  uncomfortable 
experience  of  operating  on  at  least  1  of  these  cases.  The 
patient  complains  of  symptoms  suggesting  stone  in  the  ureter, 
the  urine  examination  confirms  this  view,  and  the  a'-rays 
show  a  shadow  in  the  ureter  region. 

Diagnosis  from  Tuberculosis.  Great  care  must  be  exer- 
cised not  to  mistake  tuberculous  disease  of  the  ureter  for 
ordinary  stricture.  In  1901  I  performed  resection  of  the 
ureter  and  implantation  into  the  bladder  on  a  case  who  had 
much  pus  in  the  urine,  one  negative  examination  for  tuber- 
cle bacilli,  and  an  impassable  thickening  in  the  lower  end 
of  the  right  ureter.  The  true  diagnosis  was  revealed  a  few 
months  later  when  I  was  called  to  operate  on  the  patient 
for  intestinal  obstruction,  which  was  found  to  be  due  to 
tuberculosis.  The  tuberculous  kidney  was  removed  later 
and  the  patient  made  a  good  recovery. 

In  October,  1915,  Dr.  Charles  Austrian  referred  a  young 
unmarried  woman,  aged  twenty-two  years,  who  had  been 
having  much  pain  in  the  left  pelvis  and  left  kidney  region, 
and  bladder  symptoms  for  about  two  years.  She  had  had 
tonsillitis  since  childhood.  She  had  had  two  operations,  one 
dilatation  and  curettage,  and  one  operation  for  suspension 
of  the  uterus  and  appendectomy.  After  one  successful 
dilatation  of  an  obstruction  low  in  the  left  ureter  and  demon- 
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stration  of  a  pyelitis  I  was  unable  on  several  occasions  to 
again  dilate.  I  was  planning  to  expose  the  ureter  extra- 
peritoneally  and  do  retrograde  dilatation,  when  on  a  final 
cystoscopy  I  was  impressed  with  the  large  amount  of  edema 
about  the  ureter  orifice  region  and  made  a  second  search  for 
tubercle  bacilli,  which  resulted  in  demonstrating  them  in 
large  numbers.  Nephrectomy  for  tuberculosis  resulted  in  a 
restoration  to  health. 

In  a  recent  case  I  had  successfully  relieved  the  patient's 
uncomfortable  symptoms  by  dilating  her  stricture,  and  in 
which  I  first  suspected  tuberculosis  because  the  patient's 
large  amount  of  pus  failed  to  reduce  after  repeated  lavage. 
My  suspicions  were  increased  when  on  getting  a  pyelourete- 
rogram  we  saw  the  irregular  eroded  character  of  the  pelvis 
outline.     A  search  for  tubercle  bacilli  was  positive. 

Differential  Diagnosis.  It  may  be  well  to  close  this  sec- 
tion on  Diagnosis  by  giving  a  list  of  various  diagnoses  these 
patients  have  had  while  their  symptoms  were  chiefly  due  to 
ureter  stricture.  Urinary  tract:  cystitis,  pyelitis,  pyelitis  of 
pregnancy  and  puerperium,  pyonephrosis,  floating  kidney, 
hydronephrosis,  stone  in  ureter,  chronic  Bright's  disease. 
Genital  tract:  pelvic  inflammatory  disease,  ovarian  disease. 
Gastro-intestinal  tract:  various  functional  disorders  of 
stomach  and  intestines,  chronic  peritonitis,  intestinal  adhe- 
sions, sigmoid  adhesions,  colitis,  chronic  pancreatitis,  gall- 
stones, appendicitis.  Joint  and  nerve  conditions:  lumbo- 
sacral and  iliosacral  joint  pains,  neuralgia  of  sacral  plexus, 
sciatica.     Mental  disorders. 

Tre-vtment.  The  chief  end  sought  in  treatment  is  the 
relief  of  svinptoms,  and  in  the  infection  cases  a  urine  freed 
of  infection,  and  in  all  cases  suitable  for  dilatation  such  a 
thorough  opening  of  the  stricture  area  that  there  will  be  no 
return  of  symptoms. 

There  are  ver\'  few  cases  in  which  we  cannot  at  least 
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ameliorate  the  sjTnptoms,  and  fortunately  we  can  relieve 
the  SAinptoms  entirely  in  the  majority  of  cases.  There 
are  exceedingly  few  cases  of  pyelitis  which  fail  to  clear  up 
completely  of  their  infection.  I  believe  that  time  will 
demonstrate  that  in  many  cases  we  will  not  get  a  per- 
manent dilatation  of  the  stricture  and  complete  relief  of 
symptoms  until  we  have  eradicated  the  original  focus  of 
infection. 

The  ideal  treatment  for  stricture  of  the  ureter  is  by  dila- 
tation from  the  vesical  approach.  Naturally  those  whose 
work  is  confined  to  women  and  those  who  use  the  Kelly 
speculmn  have  a  great  advantage  in  treating  this  disease. 
Various  forms  of  operative  cystoscopes  and  ureter  instru- 
ments have  been  devised  by  Bransford  Lewis  and  others, 
which  makes  it  quite  possible  to  do  considerable  effective 
work  from  the  vesical  end  in  the  male. 

My  work  being  confined  to  women  I  shall  speak  only  of 
the  methods  which  I  have  used  in  treating  stricture,  these 
having  been  largely  developed  or  suggested  by  Dr.  Howard 
A.  Kelly. 

A  glance  at  Fig.  19  will  show  the  simple  instruments 
which  I  use,  entirely  with  the  tubular  speculum  of  Kelly. 
As  a  rule  I  use  the  olive-tip  catheter  of  sizes  7,  8,  and  9, 
carrying  a  wax  bulb  8  to  10  cm.  back  of  the  wax-tipped  end 
(&).  Not  infrequently  the  olive-tip  catheter  refuses  to  pass 
W'hen  a  round  tip  (a)  or  a  whistle  tip  (c)  will  engage  the 
lumen  and  go  by  the  stricture.  One  may  use  the  ordinary 
whistle-tip  catheter  with  the  wax  bulb  or  the  whistle-tip 
catheter  with  a  gradually  increasing  diameter,  which  Gar- 
ceau  devised  for  the  special  purpose  of  making  functional 
tests  (c).  This  Garceau  catheter  in  sizes  11  or  13  gives  a 
fairly  good  dilatation  without  adding  the  wax  bulb. 

At  times  these  catheters  engage  the  lumen  of  the  stricture 
area  better  with  the  wire  stylet  left  in  for  stiffening,  and  at 
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times  a  slight  withdrawal  of  the  stylet  will  result  in  success 
when  the  catheter  has  seemed  permanently  obstructed. 

In  case  of  failure  to  get  by  with  any  of  these  forms  of 
flexible  catheter  it  is  sometimes  possible  to  make  the  first 
entrance  with  the  metal  searcher  (/).  By  slightly  curving 
the  last  centimeter  of  the  metal  searcher,  one  can  gently 
rotate  the  angled  handle,  thus  giving  the  tip  a  variety  of 
axes,  in  one  of  which  it  will  engage  and  pass  the  stricture 
where  the  more  flexible  instruments  will  meet  a  pocket  or 
shelf  of  mucosa  and  permanently  obstruct.  Usually  after 
getting  through  the  stricture  area  with  the  olive-pointed 
metal  searcher,  one  can  withdraw  the  searcher  and  imme- 
diately get  by  with  one  of  the  flexible  catheters  which  has 
previously  obstructed;  or  one  can  follow  the  metal  searcher 
with  the  metal  bulb  dilator  (g)  which  has  a  slightly  curved 
olive  tip  followed  by  a  metal  bulb  of  3  mm.  diameter, 
which  bulb  gives  such  thorough  dilatation  that  the  flexible 
catheter  is  quite  certain  to  pass.  At  later  treatments  where 
a  still  greater  dilatation  is  wished,  the  metal  bulb  dilator  of 
5  mm.  diameter  (h)  may  be  used.  It  is  seldom  necessary  to 
use  this  large  metal  bulb,  for  one  can  easily  use  the  flexible 
catheters  with  a  wax  bulb  as  large  as  6  mm.  diameter.  In 
using  these  very  large  bulbs  it  is  well  to  see  that  the  bulb 
is  of  perfect  spindle  shape,  having  no  abrupt  shoulder  to 
catch  on  the  stricture. 

In  our  earlier  work  in  testing  for  stone  in  the  ureter  we 
always  used  beeswax  (the  cera  flava  or  cera  alba  of  the 
Pharmacopoeia)  mixed  with  one-third  or  one-half  sweet-oil, 
but  I  found  that  this  softens  the  wax  to  such  a  degree  that 
it  partially  crushes  on  meeting  a  narrow  orifice,  or  later  on 
meeting  the  stricture;  sometimes  on  withdrawing  the  cathe- 
ter, a  part  or  all  of  the  wax  is  left  on  the  proximal  side  of 
the  stricture.  For  this  reason  I  have  given  up  the  mixed 
wax  and  oil  and  use  only  the  pure  beeswax.    This  is  soft 
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enough  to  get  a  good  impression  from  stone,  and  it  is  firm 
enough  to  hang  to  the  catheter  and  not  crush  under  any 
ordinary  conditions  of  obstruction. 

At  times,  on  faiUng  to  get  any  of  the  above  instruments 
to  engage  a  stricture,  I  have  succeeded  in  making  the  first 
dilatation  by  using  the  whalebone  filiform  searchers  (e). 
Usually  the  first  two  or  three  searchers  catch  in  the  mucosa 
just  as  the  other  instruments  have  done,  but  after  intro- 
ducing three,  four,  or  five  filiforms,  one  can  by  careful  manip- 
ulation get  one  of  them  through  the  stricture  lumen,  when 
by  further  manipulation  the  others  will  follow. 

After  dilatation  with  from  two  to  four  filiforms  one  can 
withdraw  these  and  pass  the  renal  catheter  with  the  bulb, 
but  it  is  generally  safer  to  leave  one  or  two  of  the  filiforms  as 
a  guide  and  pass  the  metal  searcher  or  the  flexible  catheter 
alongside  the  filiforms  to  engage  the  stricture  Imnen  before 
the  guides  are  withdrawn. 

Before  beginning  work  with  the  whalebone  filiforms  one 
should  have  sterile  hands  or  put  on  a  sterile  glove  for  these 
have  to  be  grasped  close  to  the  speculum  at  a  portion  of  the 
filiform  that  later  enters  the  bladder  or  the  ureter. 

Finding  by  experience  that  the  whistle-tip  catheter  often 
engaged  and  passed  a  stricture  after  the  pointed  tip  had 
failed,  and  finding  that  the  metal  searcher  with  slightly 
curved  tip  was  a  most  useful  instrument,  apparently  because 
a  rotary  motion  enabled  the  curved  tip  to  pick  up  different 
axes  of  direction  in  the  lumen,  I  combined  these  two  ideas 
of  a  beveled  tip,  and  a  fulcrum  to  throw  the  tip  into  various 
axes,  by  using  the  wax  on  the  end  of  an  ordinary  pointed 
end  catheter,  in  a  fashion  to  make  a  corkscrew  or  spiral  tip 
catheter.  I  have  been  successful  in  passing  strictures  with 
this  spiral  tip  after  failing  with  all  other  instruments.  One 
can  feel  the  rotation  of  the  catheter  as  the  spiral  tip  finds  its 
way  through  the  stricture.     (See  Fig.  20.) 
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Precautions  in  Technic.  Experience  has  taught  a  few  pre- 
cautions which  should  be  observed  in  treating  stricture.  If 
the  history  points  to  the  probability  of  bilateral  stricture 
never  investigate  both  sides  at  the  first  examination,  and  in 
later  treatments  do  not  dilate  both  sides  at  one  sitting  until 
certain  that  the  strictures  are  well  dilated  and  that  the 
kidneys  will  have  drainage  after  the  trauma  of  treatment. 
Case  16,  Fig.  18,  emphasizes  these  points. 

Do  not  investigate  or  treat  stricture  too  frequently.  It 
seems  to  take  about  ten  days  in  the  average  case  for  the 
traumatic  edema  of  the  early  investigation  to  subside.  This 
is  particularly  true  if  the  last  effort  to  dilate  was  a  failure, 
for  in  such  a  case  there  is  usually  more  trauma  than  in  the 
case  which  takes  the  catheter  and  dilator  with  the  first  effort. 
If  the  patient  is  away  from  home  and  under  the  expense  of 
hospital  treatment  he  will  likely  be  restive  at  the  surgeon's 
apparent  inactivity,  and  it  is  well  to  explain  that  greater 
haste  is  likely  to  defeat  the  desired  end.  For  the  cases  who 
return  to  my  office  or  to  the  dispensary  for  treatment  I 
prefer  to  fix  the  interval  at  from  two  to  four  weeks  or  longer, 
according  to  the  response. 

In  the  pyelitis  cases  in  which  we  are  anxious  to  combine 
the  pelvic  lavage  we  may  observe  the  ten-day  interval  for 
the  first  two  or  three  treatments,  or  until  we  are  quite  cer- 
tain of  a  good  dilatation,  then  we  may  lavage  twice  a  week, 
using  a  small  catheter.  No.  5  or  6,  and  once  in  ten  days 
or  two  weeks  use  the  No.  8  or  9  catheter  with  the  large 
wax  bulb  for  dilatation. 

In  any  case  do  not  use  a  large  bulb  for  the  first  dilatation. 
A  3  or  3.5  mm.  bulb  will  usually  pass  without  splitting  the 
mouth  of  the  ureter  and  without  too  much  trauma  to  the 
stricture  area,  although  this  small  bulb  may  split  the  stricture 
and  cause  some  bleeding.  It  is  not  uncommon  in  the  pye- 
litis cases  to  have  a  partial  closure  of  the  stricture  area 
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after  the  first  one  or  two  dilatations  with  the  small  bulb; 
this  being  especially  true  if  these  treatments  are  at  short 
intervals. 

The  use  of  large  bulbs  measuring  5  to  6  mm.  is  not  without 
its  danger  even  after  the  patient  has  had  repeated  treat- 
ments. Case  35  with  only  one  kidney  (Fig.  21)  was  ready 
to  be  dismissed  as  well  when  we  undertook  to  make  a  final 
large  dilatation.  This  evidently  split  her  stricture  area  for 
she  had  intermittent  suppression  and  passage  of  ureter  clots 
and  was  in  a  precarious  condition  for  several  days  until  the 
bleeding  stopped. 

In  two  of  my  cases  the  use  of  too  large  a  bulb  or  perhaps 
the  presence  of  a  too  abrupt  return  shoulder  on  the  wax 
bulb  resulted  in  great  difficulty  in  extricating  the  catheter, 
and  on  its  return  the  shoulder  carried  a  complete  collar  of 
mucous  membrane  torn  from  the  stricture  area.  This  of 
course  represents  an  undesirable  degree  of  trauma  in  the 
stricture  area. 

One  must  use  care  in  the  amount  of  force  exerted  in  push- 
ing the  catheter  in.  If  the  stylet  is  still  entirely  in  the 
catheter  the  end  of  the  catheter  may  go  through  the  ureter. 
This  evidently  happened  in  Case  36  and  a  silver  nitrate 
injection  of  1  to  1000  strength  w^as  left  in  the  extraperitoneal 
tissues  of  the  pelvic  brim  region.  This  caused  much  pain  of 
a  peritonitis  character  persisting  for  nearly  a  week,  but  no 
apparent  permanent  damage.  In  Case  29  the  catheter  went 
through  the  bladder  portion  of  the  ureter,  penetrated  the 
bladder  mucosa,  and  curved  back  into  the  bladder. 

If  the  stylet  has  been  partially  withdrawn  there  is  prob- 
ably no  danger  of  the  end  of  the  catheter  penetrating  the 
ureter  but  forcible  pushing  may  result  in  penetration  of  the 
catheter  wall  by  the  end  of  the  stylet  and  probable  puncture 
of  the  ureter  wall  as  occurred  in  a  recent  case  without 
observable  results. 
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Remits  of  Treatment  by  Vesical  Approach.  What  can  we 
hope  for  in  the  simpler  non-operative  forms  of  treatment? 
In  the  cases  without  infection  and  without  much  renal  dis- 
turbance we  can  look  for  cure  if  distant  foci  of  infection 
have  been  removed.  Such  was  the  result  in  eight  of  my  first 
50  cases.  The  case  numbers,  the  duration  of  sjVTnptoms,  and 
the  pelvic  contents  before  and  after  treatment  are  shown  in 
the  following  table : 


Case 
No. 

Duration  of  symp- 
toms. 

Pelvis  before  treat- 
ment. 

Pelvis  after  treatment. 

15 

A  few  weeks 

30  C.C. 

3  years  later,  15  c.c. 

17 

5  years 

22  C.C. 

2  years  later,  9  c.c. 

21 

2  months 

15  CO. 

5  months  later,  7§  c.c. 

22 

5    years    before 
passed  ureter 
stone 

28  C.C. 

5  months  later,  10  c.c. 

27 

2  years 

30  C.C. 

Not  seen  after  three 
treatments  and  com- 
plete relief  of  sj'mptoms. 

28 

9  years 

15  C.C. 

3  years  later  no  further 
attacks ;  pregnant  for 
third  time  since  treat- 
ment. 

35 

18  months 

22  C.C. 

4  months  later,  10  c.c. 

40 

3  months 

40  C.C. 

Not  seen  after  two  treat- 
ments. 

Since  presenting  the  above  table  in  my  preliminary  report 
of  the  first  50  cases,  Case  15  has  returned  with  renewed 
sjniptoms  on  the  left  side  and  similar  s\Tiiptoms  on  the 
opposite  side  and  dense  strictures  were  present  on  both 
sides.  Case  35  soon  returned  and  her  kidney  pelvis  reached 
a  capacity  of  32  c.c.  After  extraction  of  abscessed  teeth 
the  stricture  answered  to  treatment  and  when  last  seen 
several  months  ago,  the  patient  was  free  from  kidney 
symptoms  and  the  pelvis  held  10  c.c. 

In  certain  other  cases,  even  with  infection,  if  the  pelvis  of 
the  kidney  is  not  too  dilated,  we  get  brilliant  results  in  per- 
manently clearing  up  the  sj-mptoms  and  the  infection  through 
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dilatation  and  lavage.     This  occurred  in  6  of  my  cases,  2 
with  bilateral  stricture  and  pyelitis. 


Case 
No. 

Duration  of  symp- 
tome. 

Pelvis  before  treat- 
ment. 

Pelvis  after  treatment. 

34 

11  years 

Bilateral     and    no 
dilatation 

Free  of  pus  and  bacteria. 

41 

1  year  or  less 

30    c.c.    staphylo- 

Free   of   pus    and    cocci. 

coccus 

Pelvis  contents  8  c.c. 
six  months  later. 

43 

4  months 

Bilateral ;  colon,  no 
dilatation 

Free  of  pus  and  bacteria. 

47 

Pyelitis  one  week 

11  c.c,  colon 

Free  of  pus  and  bacteria. 

49 

10  months 

40  c.c,  colon 

Free  of  pus  and  bacteria; 
pelvis  contents  30  c.c. 
two   months  later. 

45 

Pyelitis  3d  month 

18  c.c,  rod  bacillus 

One    dilatation    5    mm. 

of    pregnancy; 

metal  bulb;  no  further 

4    days'    dura- 

symptoms;   examina- 

tion   of   symp- 

tion    one     year    later, 

toms 

urine  normal. 

After  presenting  the  above  table  in  my  preliminary  report, 
Cases  34  and  43  both  returned  with  bilateral  colon  pyelitis, 
Case  34  was  dismissed  as  well  in  January,  1915.  She  again 
began  to  have  some  frequency  and  discomfort  in  August, 

1915.  In  January,  1916,  fourteen  teeth  were  extracted  by 
Dr.  Brun,  all  having  bad  areas  about  the  roots.  She  returned 
in  January,  1917,  complaining  of  bladder  symptoms  and 
general  malaise  as  on  her  first  visit.  After  getting  the 
bladder  approximately  normal,  and  still  finding  considerable 
pus  in  the  urine,  I  investigated  both  kidneys  in  April  and 
found  bilateral  strictures  and  pyelitis.  The  right  kidney  was 
sterile  after  two  treatments  with  1  to  500  silver  nitrate  solu- 
tion. The  left  kidney  still  retained  some  infection  June  1, 
but  she  was  practically  free  from  sjTnptoms  and  her  general 
health  had  improved  markedly. 

Case  43  was  dismissed  as  well  in  July,  1915.     In  January, 

1916,  she  returned  during  an  attack  of  grippe,  fearing  that 
her  trouble   had   returned.     Investigation   of  the   kidneys 
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showed  negative  cultures  and  the  ureters  apparently  well 
dilated.  In  February,  1917,  the  patient  was  ^run  down" 
and  had  a  "slight  cystitis  attack."  She  reported  in  April, 
1917,  when  bilateral  pyelitis  was  found.  The  left  side  cleared 
after  a  few  treatments  but  the  right  side  still  carries  infection 
June  1. 

In  other  cases  with  infection  and  large  pelves  we  may 
be  unable  by  lavage  to  rid  the  patient  of  infection,  probably 
because  of  the  permanently  sacculated  pelves;  but  we  may 
restore  them  to  apparent  health  by  doing  away  with  the 
ureter  obstruction,  thereby  relieving  their  pain  and  their 
toxic  symptoms  (Fig.  18). 

In  the  following  2  cases  with  infection  the  patients'  sjTnp- 
toms  were  relieved  by  treatment,  but  I  have  been  unable 
to  follow  them  with  cystoscopy  to  learn  of  the  final  kidney 
condition. 

Case  14,  with  attacks  of  pain  in  the  kidney  for  two  years, 
enlarged  inflamed  tonsils,  and  arthritis,  had  a  stricture  about 
3  cm.  from  the  bladder  and  a  kidney  pelvis  of  12  c.c.  capacity 
with  a  staphylococcus  infection.  After  a  few  dispensary 
treatments  she  was  lost  track  of. 

Case  23  had  a  stone  in  the  bladder  with  symptoms  refer- 
able only  to  this.  The  .r-ray  picture  revealed  another  small 
shadow  in  the  left  ureter  region.  On  investigation  this 
shadow  was  found  to  be  outside  the  ureter,  but  the  ureter 
had  a  stricture  in  the  bladder  portion  and  another  about  4 
cm.  from  the  bladder.  The  pelvis  of  the  kidney  held  21  c.c. 
and  was  infected  with  colon  bacillus.  After  a  few  treat- 
ments the  strictures  were  well  dilated  and  the  pelvis  reduced 
to  14  c.c.  The  patient  went  to  her  home  in  North  Carolina 
before  the  infection  was  cleared,  and  a  recent  letter,  four 
years  after  her  treatment,  states  that  she  is  perfectly  well. 

In  another  group  of  3  cases  each  with  bilateral,  infected 
pyelitis,  the  method  has  not  had  a  fair  trial,  because  of  a 
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failure  of  the  patients  to  persist  with  treatments  after  secur- 
ing enough  dilatation  to  free  them  from  the  severe  attacks 
of  pyelitis. 

Of  my  second  group  of  50  cases  many  are  still  being  treated ; 
15  have  been  dismissed  as  well;  31  are  classed  as  improved, 
some  of  these  being  practically  well,  others  but  little  improved. 
Three  had  but  one  preliminary  investigation  and  have  not 
been  seen  since.  One  had  several  painful  treatments  without 
apparent  improvement,  and  on  being  urged  to  have  some 
bad  tonsils  removed,  she  ceased  treatments. 

Treatment  by  Operation.  If  all  the  methods  of  vesical 
approach  fail  we  must  consider  the  operative  relief.  No  form 
of  operation  will  be  undertaken  until  as  complete  an  investi- 
gation as  possible  has  been  made  of  both  sides.  Stricture 
of  the  ureter  being  bilateral  in  30  per  cent,  of  the  cases,  we 
cannot  afford  to  take  anything  for  granted  in  dealing  with 
a  case  where  symptoms  may  be  confined  to  one  side. 

If  investigation  shows  stricture  of  but  one  ureter,  asso- 
ciated with  a  kidney  of  little  or  no  functional  value,  con- 
servatism usually  calls  for  extirpation  of  the  injured  or 
dead  kidney.  This  was  done  in  6  of  my  cases  with  entirely 
satisfactory  results. 

If  the  stricture  is  high  at  the  junction  of  the  pelvis  of  the 
kidney  with  the  ureter  we  may  follow  Fenger  in  doing  some 
form  of  pyelo-ureteroplasty.  Actual  stricture  at  this  point 
is  extremely  rare,  and  the  valve-like  obstruction  formed  by 
floating  kidney  can  usually  be  overcome  by  mere  high  fixa- 
tion of  the  kidney  as  I  have  done  in  a  number  of  cases  with 
excellent  results. 

If  careful  examination  at  the  time  of  operation  leads  one 
to  suspect  an  organic  narrowing  at  the  pyelo-ureteral  junc- 
tion, a  pyelotomy  and  careful  dilatation  may  be  done  in 
addition  to  the  kidney  fixation,  or  if  the  pelvis  is  very  large, 
a  partial  pyelectomy  may  be  done,  being  careful  to  dilate 
if  the  orifice  into  the  ureter  is  at  all  narrowed. 
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Fig.  18.— Patient  admitted  to  the  Julins  Hopkins  Hospital  in  July,  1912, 
sufTering  with  repeated  chills  and  a  hectic  fever  ranging  as  high  as  104°  F. 
Right  kidney  capacity  100  c.c,  with  a  tiirbid,  purulent  urine.  Left  kiilney 
capacity  120  c.c,  with  thick  turbid  urine  as  of  a  pyonephrosis.  Both  ureters 
had  infiltrated  areas  near  the  bladiler,  and  cultures  revealed  colon  bacillus  from 
either  side.  After  dilating  the  strictures  and  washing  the  kidneys  with  silver 
nitrate  solution  the  patient  promptly  improved  and  left  the  hospital  after  three 
weeks  feeling  well,  and  with  urine  from  each  kidney  showing  only  microscopic 
piLS  and  V)acteria.  ("omi)aratively  good  health  for  four  years,  until  death  from 
uremia  after  this  thorium  a-rav. 
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Fig.  19. — Set  of  ureteral  catheters,  etc.,  used  by  author,  a,  blunt, 
round-tip  renal  catheter  with  wax  bulb;  b,  olive-tip  renal  catheter  with 
large  wax  bulb,  protected  on  either  .side  with  smaller  bulb;  c,  Garceau 
graduated  whi.stle-tip  catheter;  d,  flexible  bougie  (7  mm.  diam.).  Sizes 
vary  from  3  to  10  mm..,  the  .smaller  .sizes  being  useful  for  dilating  through 
the  cystcscope  from  below,  and  the  larger  sizes  for  retrograde  dilatation 
from  above;  e,  whalebone  filiform  (varying  sizes  are  used  through  the 
cystoscope);/,  metal  searcher  with  olive  tip;  g,  metal  bulb  dilator  3  mm. 
with  curved  olive  tip;  h,  metal  bulb  dilator  5  mm.  with  curved  olive  tip. 
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Fig.  21. — Miss  H.,  aged  forty  years.  Right  nephrectomy  for  stone  April,  1900. 
Consulted  Dr.  Kelly  May,  1914,  for  a  constant  pain  in  the  left  kidnej^  region. 
Investigation  of  kidney  and  failure  to  find  cau.se  of  the  pain.  Con.sulted  author  in 
June.  1914,  and  again  in  March,  1915,  and  no  cause  found  in  the  urinary  tract  for 
the  pain.  Operation,  J.  H.  H.,  March,  1915:  hysterectomy  for  fibroids  and  left 
oophorectomj'  for  "tender  left  ovary."  Returned  in  October,  1915,  with  the 
same  pain  in  the  left  kidney  region,  an<l  examination  showed  definite  stricture  and 
a  hydronephrosis  of  18  c.c.  This  hydronephrosis  increased  to  32  c.c,  while  the 
patient  was  having  repeated  dilatations  of  the  stricture.  After  removal  of  several 
abscessed  teeth  the  dilatations  gave  permanent  relief,  with  a  shrinkage  of  the 
pelvis  of  the  kidney  to  10  c.c.  Figure  should  have  been  printed  to  show  the 
shadow  on  the  left  side. 
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Case  44,  with  sjTiiptoms  of  four  years'  duration  had  a 
stricture  in  the  left  broad  ligament  region  and  a  kidney 
content  of  360  c.c.  of  clear  urine,  the  functional  test  being 
good  and  equal  on  both  sides.  I  resected  her  kidney  pelvis 
and  later  examination  showed  the  restored  pelvis  to  hold 
7.5  c.c. 

If  the  stricture  is  lower  and  about  the  lumbar  or  pelvic 
brim  region  it  has  been  recommended  to  sever  above  the 
stricture  and  implant  into  the  colon  or  in  the  loin  region. 

If  the  stricture  is  low  and  near  the  bladder,  as  a  vast 
majority  of  these  strictures  are,  it  has  been  the  custom  to 
implant  the  severed  healthy  end  into  the  colon  or  bladder. 
I  have  never  made  a  colon  implantation  in  these  cases,  but 
the  results  of  Coffey's  work  on  dogs^^  and  of  Charles  ]Mayo's 
work  on  the  human,  using  Coffey's  method,  would  indicate 
that  there  is  a  field  for  this  method.  Some  of  these  cases 
have  a  degree  of  dilatation  of  the  ureter  which  would  make 
the  operation  easier  than  on  the  normal  ureter,  and  some 
of  them  have  such  a  wide  dilatation  of  the  ureter  that  the 
operation  would  be  more  difficult  and  the  lowered  resistance 
of  the  kidney  would  invite  infection. 

I  have  done  bladder  implantation  in  2  of  the  first  100  stric- 
ture cases  with  indifferent  or  questionable  results  in  both.  I 
say  "questionable  results,"  because  in  neither  case  could  I  later 
enter  the  ureter  with  a  catheter  from  below.  Both  cases 
have  been  in  good  health  since  the  implantation,  but  I  suspect 
in  both  of  these  cases  that  there  may  have  formed  stricture 
at  the  site  of  the  implantation  with  gradual  destruction  of 
the  kidney. 

Retrograde  Dilatation.  I  wish  to  emphasize  a  method  for 
handling  these  cases  by  operation  which  I  have  not  seen 
mentioned  in  the  literature,  but  which  I  am  sure  must  have 
been  done  by  some  surgeons  and  which  has  probably  been 
described  before,  viz.,  the  treatment  by  retrograde  dilata- 
tion. Certainly  e^•ery  surgeon  must  follow  his  ureter  stone 
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extractions  by  dilatation  of  the  usual  area  of  infiltration 
about  the  stone. 

The  ureter  is  exposed  by  an  extraperitoneal  incision,  inci- 
sion is  made  into  its  dilated  portion  above  the  site  of  stric- 
ture, and  increasing  sizes  of  the  French  gum  elastic  bougies 
(Fig.  19,  d)  or  metal  sounds  are  passed  until  the  stricture  is 
dilated  to  a  diameter  of  from  5  to  7  mm.  The  ureter  inci- 
sion is  then  closed  with  catgut.  A  wick  drain  is  usually 
left  in  the  extraperitoneal  incision  for  forty-eight  hours  to 
take  care  of  possible  contamination  by  the  escaped  urine 
at  the  time  of  operation,  or  of  postoperative  leakage  and 
the  excessive  serum  secretion  following  the  extraperitoneal 
operation. 

If  the  dilatation  has  not  been  entirely  satisfactory  or  if 
there  has  been  much  tramna  to  the  m-eter  I  leave  it  open 
or  close  it  carelessly  with  catgut  to  favor  urine  drainage  in 
case  of  temporary  swelling  shut  of  the  traumatized  stricture 
area.  In  such  cases  two  or  three  small  wicks  are  dropped 
to  a  point  near  the  ureter  incision  and  left  some  days  or 
until  there  is  certainly  no  urine  leakage. 

A  McBurney  incision  is  suitable  for  most  of  these  cases, 
but  a  semilunar  line  incision  is  more  useful,  for  it  can  be 
enlarged  up  or  down  to  suit  the  exigencies  of  the  case,  and 
through  a  moderately  long  semilunar  line  incision  one  can 
easily  palpate  from  kidney  pelvis  to  bladder.  With  care  one 
can  preserve  the  intercostal  vessels  and  nerves  crossing  this 
incision  to  the  rectus  muscle  simply  by  deflecting  them  and 
working  between  them. 

I  have  treated  9  of  the  first  100  cases  by  this  retrograde 
dilatation,  6  cases  in  which  it  was  impossible  to  dilate  from 
below,  2  cases  in  which  stricture  of  the  ureter  was  found  when 
stone  was  being  looked  for,  and  in  1  case  in  which  ureter 
stricture  had  been  successfully  treated  from  the  vesical 
approach  one  year  previously,  but  in  which  the  stricture 
again  swelled  shut  suflEiciently  to  cause  kidney  symptoms  in 
the  course  of  an  attack  of  acute  gonorrheal  salpingitis. 
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The  results  in  these  9  cases  treated  by  retrograde  dilata- 
tion have  been  perfect  in  7,  so  far  as  measured  by  relief  of 
symptoms  and  ability  to  easily  catheterize  later  from  below. 
In  one  case,  my  first  one,  in  which  I  was  looking  for  stone 
and  failed  to  find  it,  but  found  the  ureter  dilated  to  1  cm. 
diameter  from  the  bladder  to  the  dilated  pelvis  of  the  kid- 
ney I  found  a  dense  stricture  in  the  bladder  area  and  dilated 
it  with  the  uterine  sound  only,  which  probably  made  a  diam- 
eter of  only  3  mm.  I  heard  one  or  two  years  later  that  this 
patient  developed  s^'mptoms  again  and  had  a  stone  removed 
from  the  kidney.  I  have  questioned  the  accuracy  of  this 
report,  especially  as  the  patient  had  the  kidney  removed  at 
a  third  operation.  It  is  possible  that  I  overlooked  a  floating 
stone  temporarily  lodged  in  a  kidney  cal}-x,  but  I  think  it 
more  likely  that  the  s\Tnptoms  retm-ned  and  persisted  because 
the  stricture  was  not  sufficiently  opened.  My  .r-rays  had 
shown  a  questionable  shadow  in  the  kidney  region. 

My  second  case,  with  a  questionable  result  after  retro- 
grade dilatation,  was  one  in  which  the  stricture  of  the  left 
ureter  was  a  diftuse  one,  reaching  from  the  bladder  to  5  or 
6  cm.  above.  She  had  strictiu^e  of  the  right  ureter  also,  but 
had  no  symptoms  on  this  side.  A  few  weeks  after  retrograde 
dilatation  she  again  showed  signs  of  kidney  obstruction,  and 
I  failed  to  catheterize  from  below.  I  attempted  to  make  a 
ureterovesical  implantation  above  the  site  of  stricture,  but 
failed  to  find  the  ureter  in  the  midst  of  the  scar  tissue  follow- 
ing the  previous  operation. 

The  patient  got  along  fairly  well,  and  when  she  was  three 
months  pregnant,  some  three  or  four  years  later,  her  physi- 
cian, at  my  suggestion,  tried  to  catheterize  her  ureters,  but 
was  unable  to  enter  either  kidney.  One  would  suppose  that 
with  the  increased  circulation  and  pliability  of  the  tissues 
characteristic  of  the  pregnant  state  this  would  be  an  ideal 
opportunity  for  dilating  strictures  of  particular  density. 

The  cases  least  suited  for  retrograde  dilatation  are  those 
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in  which  previous  testing  of  the  capacity  of  the  pelvis  of 
the  kidney  and  ureter  and  pyelography  have  showTi  an 
absence  of  marked  enlargement  of  the  lumen  above  the  site 
of  stricture.  In  these  cases  the  ureter  is  found  too  small 
above  the  stricture  to  admit  large  dilators,  and  if  it  is  at  all 
possible  to  get  by  from  the  vesical  approach,  one  should  be 
satisfied  to  do  as  well  as  possible  by  this  route,  although  it 
may  require  a  long,  tedious  course  of  treatment. 

I  cannot  speak  with  authority  concerning  ureter  stricture 
work  in  the  male.  Because  of  the  restriction  in  the  use  of 
instruments  it  is  probable  that  retrograde  dilatation  will  be 
resorted  to  much  more  frequently  in  the  male  than  in  the 
female.  Dr.  Bransford  Lewis  has  devised  a  clever  flexible 
metal  dilator  which  will  undoubtedly  be  of  use  in  some  cases. 
In  many  cases  this  instrument  will  be  found  to  be  too  blunt 
to  get  by  the  stricture  area.  Those  who  use  male  instru- 
ments that  take  an  eight  or  nine  renal  catheter  will  be  able 
to  relieve  many  cases  merely  by  passing  the  catheter,  par- 
ticularly if  the  dilatation  can  be  repeated  every  few  weeks 
or  months.  In  the  past  many  cases  of  hydronephrosis  and 
of  pyelitis  due  to  stricture  have  been  improved  or  cured  of 
their  symptoms  without  discovery  of  the  stricture,  because 
the  passage  of  a  renal  catheter  gives  sufficient  dilatation  in 
some  cases  to  result  in  good  drainage. 
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Dr.  Aufhammer,  Pittsburgh  (by  invitation). — I  appreciate 
the  honor  very  much  of  being  asked  to  say  something  on  this 
subject  in  which  we  are  very  much  interested,  especially  since 
Dr.  Hunner  has  called  our  attention  to  secondary  infections 
which  occur  following  tonsillitis  of  long  standing  and  of 
abscesses  in  various  parts  of  the  body. 

I  found  a  year  ago  that  after  having  taken  care  of  a  man 
very  carefully  for  a  pyelitis  and  did  everything  we  could  for 
him,  it  was  of  no  avail.  At  that  time,  as  a  last  effort,  we  had 
his  tonsils  removed.  Pie  made  an  exceptional  recoverx-  in  that 
recovery  was  very  rapid.  Since  then  we  have  had  several  other 
cases  of  pyelitis  which  did  not  respond  to  irrigation  and  disten- 
tions of  the  ureter,  and  having  taken  out  their  tonsils  they  also 
improved  and  (hd  remarkably  well  after  the  sources  of  infection 
were  remoxed. 

The  work  of  Dr  Hunner,  I  believe,  is  entirely  a  pioneer  effort 
in  finding  the  cause  for  these  strictures  of  tlie  ureter  which  for 
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so  long  have  delayed  and  disturbed  practitioners  in  the  treat- 
ment of  them.  The  pyelitis,  of  course,  is  usually  secondary 
to  these  foci  elsewhere,  and  I  believe,  as  Dr.  Hunner  has  said, 
that  the  future  will  ultimately  open  up  a  large  field  for  such  a 
thing. 

Dr.  Hunner  (closing  the  discussion). — I  want  to  thank  Dr. 
Aufhammer  for  his  discussion.  I  think  he  has  called  attention 
to  the  most  important  result  of  ureteral  stricture  in  speaking  of 
these  cases  of  pyelitis.  My  experience  with  stricture  of  the 
ureter  leads  me  to  think  that  perhaps  the  large  majority  of 
pyelitis  cases  are  really  secondary  to  this  narrowing  in  the  lower 
end  of  the  ureter.  Not  only  this,  but  important  kidney  lesions, 
such  as  hydronephrosis  and  pyonephrosis  and  the  important 
lesion  of  the  ureter  that  I  mentioned — namely,  stone  in  the 
ureter — have  been  found  in  this  work  to  have  an  etiological 
relationship  with  stricture  of  the  ureter.  I  did  not  mention 
particularly  the  pyelitis  of  pregnancy  and  puerperal  cases.  We 
have  had  a  rather  difficult  time  in  explaining,  in  a  logical  way, 
why  patients  with  pregnancy  so  often  got  a  pyehtis  or  why 
patients  who  have  been  delivered  developed  pyelitis.  We  have 
had  various  explanations,  but  I  have  been  astonished  in  connec- 
tion with  ureteral  stricture  work  to  find  that  probably  a  large 
proportion  of  them  are  associated  with  lu-eteral  stricture.  Out 
of  the  last  7  cases  I  have  had  of  pyelitis  of  pregnancy  or  puer- 
perium,  6  of  them  belonged  to  this  class,  and  in  only  1  did  I 
fail  to  demonstrate  stricture. 
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By  Thomas  B.  Carroll,  M.D. 
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(By  Invitation) 


Since  Doederlein's  classic  article,  published  in  1892,  on 
"The  Vaginal  Secretion  and  its  Relation  to  Puerperal 
Fever,"  the  bacterial  flora  of  the  vaginal  tract  in  both  the 
pregnant  and  non-pregnant  woman,  has  been  a  subject  of 
most  extensive  investigation  on  the  part  of  numerous 
observers.  The  bacterial  content  of  vaginal  secretion  has 
been  investigated  from  almost  every  possible  view-point, 
and  with  greatly  diversified  findings.  Various  observers 
(Stroganoff,  Dubendorfer,  Bergholm,  Stolz,  etc.)  have  found 
streptococci  in  from  10  to  50  per  cent,  of  their  cases,  while 
others  (Kroenig,  Bergland,  and  Williams)  were  unable  to 
demonstrate  the  presence  of  streptococci,  and  conclude  that 
normal  vaginal  secretion  should  be  regarded  as  free  from 
pathogenic  organisms.  Staphylococci  were  more  or  less 
uniformly  found,  as  were,  also,  bacilli  of  various  tv-pes. 

To  the  other  elements  of  the  vaginal  secretion,  laborious 
attention  has  been  dexoted  in  an  eti'ort  to  determine  their 
influence  upon  bacterial  growth.     In  the  early  investigations. 


568     BACTERIAL  FLORA  IN  THE  PREGNANT  WOMAN 

lactic  acid  was  by  some  regarded  as  the  sole  bactericidal 
element,  while  others  (Kroenig,  Menge,  Zoeppritz)  were  dis- 
posed to  look  for  additional  bactericidal  properties.  Later 
experiments,  however,  have  shown  that  the  bactericidal 
property  of  the  vaginal  secretion  is  not  only  dependent  upon 
the  lactic  acid  content,  but,  to  a  very  large  degree,  upon  the 
presence  of  some  leukocytic  product  similar  to,  if  not  identical 
with,  "luekin"  and  "cystase."     (Harada.) 

Inseparably  associated  with  the  consideration  of  the 
bacterial  flora  and  the  bactericidal  property  of  the  vaginal 
secretion  arose  the  problem  of  autogenetic  puerperal  infec- 
tion. The  possibility  of  autogenetic  infection,  or  those 
instances  in  which  the  invading  organism  emanates  from 
the  vaginal  tract  of  the  patient  who  has  not  been  subjected 
to  internal  manipulations  of  any  sort,  is,  generally  speaking, 
affirmed  and  denied,  respectively,  by  observers  reporting 
pathogenic  organisms  in  the  vaginal  secretion  and  those 
failing  to  demonstrate  their  presence. 

In  spite,  however,  of  the  frequency  with  which  supposedly 
pathological  organisms  are  reported  by  some  observers,  it 
would  seem  that  experience  in  many  of  the  larger  clinics 
throughout  the  world  indicates  that  the  possibility  of  purely 
autogenetic  puerperal  infection  is  quite  remote.  In  former 
years,  when  promiscuous  examinations  were  made  and 
when  asepsis  was  unknown,  the  death  rate  from  puerperal 
infection  was  3  to  5  per  cent.,  mounting,  at  times,  as  high  as 
10  per  cent,  of  all  cases  delivered.  At  present,  however, 
in  the  representative  hospitals,  the  mortality  in  patients 
attended  throughout  their  entire  course,  does  not  exceed 
0.1  to  0.2  per  cent.,  and  in  many  hospitals,  thousands  of 
women  have  been  delivered  consecutively  without  a  single 
fatality  from  infection.     (Lea.) 

Nor  is  this  gratifying  improvement  due  entirely  to  hospital 
environment  and  technic,  since  results  have  shown  that  in 
the  homes  of  the  poor,  amid  disadvantageous  surroundings. 
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excellent  results  may  be  obtained  by  well-trained  midwives 
under  efficient  medical  control.  (Lea.)  Such  an  enviable 
condition  pertains  in  Cologne,  where  it  has  been  shown 
(Frank)  that  during  a  period  of  ten  years  4.354  women  were 
attended  in  their  own  homes  with  a  morbidity  of  7  to  10 
per  cent.,  only  one  fatal  case  being  observed. 

In  the  out-patient  ward  of  Queen  Charlotte's  Hospital, 
London,  in  1907-1908,  4165  patients  were  delivered  without 
a  single  maternal  death  from  infection  (Lea),  while  in  the 
Chicago  Lying-in  Dispensary,  7000  women  were  delivered 
without  septic  mortality. 

Thus  not  only  in  hospitals  but  in  homes  as  well  it  is  pos- 
sible with  the  proper  technic  to  conduct  long  series  of  thou- 
sands of  consecutive  deliveries  with  a  minimum  morbidity 
and  a  mortality  that  is  practically  nil. 

Doubtless,  too,  in  a  considerable  number  of  such  patients 
the  possibility  of  infection  was  decidedly  increased  by  numer- 
ous internal  examinations  and  manipulations;  but  had  it 
been  possible  to  conduct  these  confinements  entirely  without 
internal  manipulation  of  any  sort,  there  can  be  no  doubt 
that  the  morbidity  would  have  been  still  further  reduced  and 
mortality  from  puerperal  infection  practically  eliminated. 
Thus  can  one  deduce,  clinically,  at  least,  that  the  morbidity 
arising  from  a  purely  autogenetic  puerperal  infection  should 
be  exceedingly  low  and  mortality  practically  unknown.  In 
a  desire  tt)  add  further  to  the  evidence  of  the  existence  or 
non-existence  of  a  purely  autogenetic  puerperal  infection  the 
experiments  outlined  in  this  paper  have  been  undertaken. 

I  regret,  however,  that,  owing  to  difficulty  in  procuring 
rabbits  in  the  advanced  stage  of  pregnancy  and  the  amount 
of  time  involved  in  performing  the  experiments,  the  number 
of  cases  has  been  less  than  I  had  hoped  it  would  be  and 
the  number  of  positive  results  fewer.  I  hope,  however,  to 
continue  the  work  until  the  results  are  such  as  to  enable 
one  to  make  more  accurate  deductions. 
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Manner  of  Securing  Specimens.  The  specimens  were 
secured  from  women  in  the  later  weeks  of  pregnancy  who 
had  not  been  subjected  to  vaginal  manipulation  of  any  sort, 
and  were  taken  in  the  following  manner. 

The  labia  were  carefully  separated  and  two  specimens 
were  taken  from  the  immediate  region  of  the  h;yTnen  with 
sterile  cotton  swabs  and  placed  in  sterile  test-tubes.  The 
external  parts  were  then  gently  cleansed  with  sterile  water 
and  a  bivalve  speculum  slowly  introduced  into  the  vaginal 
canal,  meanwhile  opening  the  speculum  in  such  a  manner 
as  to  contaminate  in  nowise  the  cervix  and  surrounding 
parts.  From  the  cervix  two  similar  specimens  were  secured. 
One  specimen  from  each  of  the  two  regions  (hymen  and 
cervix)  was  sent  to  the  laboratory  for  bacteriological  examina- 
tion and  the  other  two  employed  in  the  inoculation  of  rabbits. 

Technic  of  Rabbit  Experimentation.  Pregnant  rab- 
bits were  matched  as  best  possible  with  regard  to  color, 
weight,  and  period  of  gestation.  In  all,  thirty  rabbits  were 
successfully  operated  upon,  thus  representing  fifteen  patients, 
from  each  of  whom  a  specimen  from  the  introitus  and  one 
from  the  cervix  were  taken  and  two  separate  rabbits  inocu- 
lated with  the  idea  of  comparing  the  relative  toxicity  of  the 
secretion  from  these  two  distinct  vaginal  regions. 

Rabbits  were  anesthetized  with  ether.  Lower  abdomen 
denuded  of  fur;  external  genitalia  disinfected  with  2  per  cent, 
lysol  solution  and  a  speculum  five  and  a  half  inches  long  and 
about  three-eighths  inch  in  diameter  was  introduced  into 
the  vaginal  canal,  through  which  the  inoculating  cotton 
swab  was  carried  to  the  region  of  the  cervices  and  speculum 
withdrawn.  The  abdomen  was  then  disinfected  with  7.5 
per  cent,  tincture  iodin  and  operative  field  protected  with 
sterile  towels.  The  lower  abdomen  was  opened  in  the  median 
line  and  the  gravid  tubes  delivered.  The  cotton  applicator 
was  then  carried  through  a  cervix  on  one  side  between  the 
membranes  and  the  tube  wall  to  the  distal  gestation  node, 
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where,  in  a  few  instances,  the  cotton  was  dislodged;  in  the 
remaining  ones  the  cotton  was  withdrawn;  and,  where 
possible,  was  then  carried  to  the  distal  gestation  node  on 
the  other  side.  In  some  instances,  however,  the  number 
of  ova  were  so  great  (in  one  rabbit  there  being  ten  on  one 
side)  as  to  render  it  impossible  to  carry  the  applicator  to 
the  end  of  the  gravid  tube.  The  applicator  was  then 
withdrawn,  the  tubes  reduced,  and  the  abdomen  closed 
with  continuous  chromicized  catgut,  in  the  muscle,  and  one 
continuous  chromicized  catgut  in  the  skin;  7.5  per  cent. 
tincture  of  iodin  applied,  incision  dressed  with  collodion  and 
covered  with  a  layer  of  rabbit  fur. 

Bacteriological  Examination  of  Specimens.  From 
the  smears  taken  from  the  vaginal  introitus,  streptococci 
were  not  isolated.  Three  different  varieties  of  staphylococci 
appeared  and  seven  varieties  of  bacilli,  as  well  as  saccharo- 
myces.  In  cervical  specimens  streptococci  were  also  absent; 
three  different  varieties  of  staphylococci,  three  varieties  of 
bacilli,  and  also  saccharomyces  were  present.  The  following 
table  indicates  the  frequency  and  location  in  which  the 
various  organisms  were  found. 

TABLE    I 

Introitua.  Cervix. 

Cocci  : 

Staphylococcus  pyogenes  albus  ...  9  7 

Staphylococcus  pyogenes  aureus  ...  3  5 

Staphylococcus  pyogenes  citreus  ...  0  1 

Bacilli  : 

Xerosis 10  10 

Coli  communis 1  0 

Coli  communior 3  2 

MucosiLS  capsulatus 1  1 

.\lkaligenis  fecalis 1  0 

Subtilis 1  0 

Proteus 1  0 

Saccharomyces 3  3 
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As  indicated  in  Table  II,  the  varieties  of  organisms  found 
in  the  specimens  taken  from  the  upper  and  lower  portions 
of  the  vaginal  tract  of  the  different  patients  were  strikingly 
similar,  as  were  also  the  bacterial  findings  in  the  specimens 
taken  from  the  various  patients  as  a  group. 

Reaction  of  the  Rabbits  to  the  Inoculation.  From 
Table  II  an  idea  can  be  gotten  as  to  the  manner  in  which 
the  rabbits  reacted  to  the  inoculation. 

Leukocytosis.  One  is  first  impressed  by  the  wide  varia- 
tions in  the  leukocj'te  count  taken  both  before  and  forty- 
eight  hours  after  operation.  Before  operation  the  leukocyte 
count  varied  from  6100  to  20,000,  with  an  average  of  13,350, 
while  according  to  ^Marshall  the  normal  leukocyte  count  in 
the  rabbit  is  14,000  to  15,000.  The  variation  forty-eight 
hours  after  operation  seems  equally  wide,  ranging  from  6400 
to  34,700,  with  an  average  of  11,350.  In  fact,  there  were 
twenty  instances  in  which  the  postoperative  leukocyte 
count  was  considerably  lower  than  that  taken  before  the 
operation.  As  to  the  cause  of  such  a  departure  from  the 
usual  reaction,  following  operative  procedures  I  am  unable 
to  give  any  adequate  explanation.  The  rabbits  lost  practi- 
cally no  blood,  and  there  was  no  reason  to  expect  any  exten- 
sive local  leukoc\'tic  infiltration  into  the  tissues.  It  is  quite 
possible  that  the  blood  reaction  in  rabbits  develops  later, 
probably  the  third  to  the  fifth  day,  when  the  temperature 
seems  to  have  reached  the  highest  point.  In  the  six  rabbits 
that  died,  however,  the  leukocytes  were  counted  at  irregular 
intervals,  though  not  recorded,  but  seemed  to  continue  even 
somewhat  lower  than  the  initial  postoperative  count,  which 
in  only  two  instances  had  risen  above  the  ante-operative 
count;  while  in  the  remaining  four  it  was  so  reduced  as  to 
vary  from  6400  to  9300.  In  further  experiments,  however, 
we  shall  take  a  daily  leukocyte  count. 

Temperature.     The  temperature  seemed  quite  variable. 
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ranging  previous  to  operation  from  101.t°  to  105f°,  with  an 
average  of  103x17°,  whereas  according  to  Marshall  the  average 
temperature  of  the  rabbit  is  102t°.  Owing,  however,  to  the 
remarkable  susceptibility  of  the  rabbit  to  all  sorts  of  stimuli 
the  slight  ante-operative  rise  in  temperature  is  by  no  means 
surprising.  The  postoperative  temperature  was  taken  morn- 
ing and  evening  for  a  period  of  ten  daj's,  and  seems  equally 
eratic  and  irregular,  varying  from  993^°  to  107°.  It  seems, 
however,  to  have  reached  the  highest  point  about  the  fourth 
day,  after  which  it  gradually  receded  until  about  the  tenth 
day,  when  in  uncomplicated  cases  it  approximated  the  normal. 

Termination.  Of  the  thirty  rabbits  operated  upon, 
twenty-four  recovered;  six  perished,  the  postoperatixe 
courses  of  which  are  as  follows: 

Rabbit  No.  3.  Inoculated  with  hymen  secretion  from 
which  Staphylococcus  pyogenes  albus  and  B.  xerosis  were 
isolated.  Leukocyte  count,  11,200.  Highest  temperature 
105°  on  the  fifth  day,  and  gradually  receded  to  101°  on  the 
fourteenth  day,  when  the  rabbit  died.  Postmortem  findings 
as  follows:  No  evidence  of  peritonitis.  Ova  were  necrotic. 
Staphylococcus  pyogenes  albus  was  isolated  from  the  tubal 
cavities.  In  each  pleural  cavity  a  tablespoonful  of  pus  was 
found  from  which  was  isolated  a  Gram-negative  bacillus 
peculiar  to  rabbit  infection.  This  infection,  probably  inde- 
pendent of  the  pelvic  condition,  was  no  doubt  the  cause 
of  the  rabbit's  death. 

Diagnosis.     Hemorrhagic  septicemia. 

Rabbit  No.  5.  Inoculated  with  specimen  from  h,Mnen  from 
which  Staphylococcus  pyogenes  aureus  and  an  undifi'eren- 
tiated  bacillus  of  colon-typhi  group  were  isolated.  Leuko- 
cyte count  0500,  temperature  varying  between  97^°  and 
105°.  Temperature  on  the  fourth  day  was  104t°  when  the 
rabbit  died.  Postmortem  finding  as  follows:  Pus  was  found 
in  the   peritoneal  cavity.     Ova  and  tubal  wall  were  both 
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necrotic.  B.  coli  communior  was  isolated  from  the  blood 
stream,  from  the  tubes,  and  from  the  peritoneal  cavity. 

Diagnosis.     Septicemia  (B.  coli  communior). 

Rabbit  Xo.  16.  Inoculated  with  specimen  from  cervix 
from  which  only  B.  xerosis  was  isolated.  Leukocyte  count 
6400,  temperature  varying  between  1015^°  to  lOoi"  on  the 
second  day,  from  which  it  gradually  receded  to  100°  on  the 
sixth  day,  at  which  time  the  rabbit  died.  Postmortem 
finding  as  follows:  Some  infection  about  the  abdominal 
incision.  This  seemed  to  have  come  from  within  outward 
as  the  skin  incision  had  healed  perfectly.  All  ova  and  tube 
walls  were  necrotic;  no  pus  present.  Many  intestinal  adhe- 
sions and  many  larva  of  unknown  character  and  origin 
were  found  in  the  peritoneal  cavity  and  abdominal  wall. 

Diagnosis.  Peritonitis  (probably  independent  of  the 
inoculation) . 

Rabbit  No.  24.  Inoculated  with  specimen  from  cervix 
from  which  B.  xerosis  and  yeast  were  isolated.  Leukocyte 
count  9300.  Temperature  varied  between  101°  to  1043"° 
on  the  first  day,  from  which  it  receded  gradually  to  102°  on 
the  seventh  day,  when  the  rabbit  died.  Postmortem 
findings:  Incision  perfectly  clean.  Serous  fluid  in  the 
abdominal  cavity.  INIany  organisms  in  direct  smears  were 
present,  but  no  attempt  was  made  to  identify  them. 

Diagnosis.     Peritonitis. 

Rabbit  No.  27.  Inoculated  with  specimen  from  introitus, 
from  which  the  Staphylococcus  pyogenes  albus,  Staphy- 
lococcus pyogenes  aureus,  and  B.  xerosis  were  isolated. 
Leukoc\i:e  count,  13,500.  Temperature  varied  from  100° 
on  the  first  day  to  103J°  on  the  fourth  day,  when  the  rabbit 
died.  Postmorten:  Abdominal  incision  clean,  two  gangren- 
ous areas  were  present  in  the  right  tube  from  which  cultures 
were  taken  and  Staphylococcus  pyogenes  albus  and  aureus 
were  isolated.  These  same  two  organisms  were  isolated 
from  the  peritoneal  fluid. 

Diagnosis.     Peritonitis. 
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Rabbit  No.  30.  Inoculated  with  specimen  from  cerWx 
from  which  B.  coli  communis  and  Staphylococcus  pyogenes 
aureus  were  isolated.  Blood  count  not  made.  Temperature 
99°  to  10U°  on  the  first  day,  when  the  rabbit  died.  Post- 
mortem findings:  Extensive  hemorrhage  from  the  right 
tube,  accidentally  punctured  with  the  applicator  at  the 
time  of  inoculation,  and  also  hemorrhage  from  a  rent  in 
the  left  tube  at  the  site  of  the  distal  ovum.  Uterus  and 
ova  necrotic.  Direct  smear  showed  many  organisms  but 
were  not  differentiated. 

Diagnosis.     Peritonitis. 

CoxCLUSioxs.  As  stated  above  the  number  of  cases 
studied  is  not  suflSciently  great  to  permit  of  any  accurate 
conclusions,  but  will,  I  feel,  when  sufiiciently  augmented, 
cast  considerable  light  on  the  relative  pathogenicity  of  the 
organisms  of  the  upper  and  lower  portions  of  the  vaginal 
canal. 

In  considering  collectively  the  rabbits  that  died  it  is 
observed  that  in  four  instances  the  uterus  was  necrotic, 
which  condition  arose,  I  am  sure,  from  extensive  manipula- 
tions and  chilling  of  the  organs  during  the  operation.  This 
possible  cause,  at  least,  will  be  eliminated  in  the  future  by 
not  delivering  the  uterus  and  by  being  content  with  carr^^ng 
the  inoculation  into  the  lower  gestation  nodes  only. 

Of  the  rabbits  inoculated  '«'ith  specimens  from  the  cervix 
three  died— Xos.  16,  24,  and  30.  Xo.  16  inoculated  by  B. 
xerosis  died  from  an  unidentified  larva  developing  through- 
out the  peritoneal  cavity.  Xo.  24,  also  inoculated  with  B. 
xerosis,  developed  peritonitis  which  must  have  arisen  from 
a  contamination.  Xo.  30,  inoculated  with  Staphylococcus 
pyogenes  aureus  and  B.  coli  communior,  died  on  the  first  day 
after  operation,  due  to  an  accident  which  occurred  at  the 
time  of  the  operation.  Thus,  therefore,  it  would  seem  fair 
to  eliminate  these  cases  as  reflecting  little  light  upon  the 
inoculating  organisms  as  the  cause  of  death. 

Gyn  Soc  37 
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Of  the  rabbits  inoculated  with  specimens  from  the  hj-men 
three  died — Nos.  3,  5  and  27.  Rabbit  No.  3  seemed  to 
succumb  to  the  invasion  of  a  Gram-negative  bacillus  to  which 
rabbits  are  peculiarly  susceptible  and  which  was  not  depend- 
ent in  all  probability  upon  the  inoculation.  This  rabbit  also, 
therefore,  can  be,  I  think,  eliminated.  Rabbit  No.  5,  how- 
ever, was  inoculated  with  Staphylococcus  pyogenes  albus 
and  a  bacillus  of  the  coli-tj'phi  group,  and  died  of  septicemia 
due  to  B.  coli  communior,  no  doubt  the  direct  result  of  the 
inoculation.  Rabbit  No.  27  was  inoculated  with  Staphy- 
lococcus pyogenes  albus.  Staphylococcus  pyogenes  aureus, 
and  B.  xerosis,  and  died  of  peritonitis,  the  inoculating 
organism  being  found  in  the  peritoneal  cavity,  no  doubt  the 
direct  result  of  inoculation. 

As  has  been  stated  above,  however,  these  few  experiments 
are  entirely  insufficient  to  cast  any  considerable  light  upon 
the  relative  pathogenicity  of  the  organisms  peculiar  to  the 
upper  and  lower  portions  of  the  birth  canal  of  the  pregnant 
patient.  Before  conclusions  of  any  definite  character  can 
be  drawn  the  number  of  experiments  will  have  to  be  increased 
many  fold.  It  would  seem,  however,  that  even  the  few 
experiments  thus  far  performed  might  indicate  that  the 
pathogenicity  of  the  organisms  found  in  the  lower  portion 
of  the  birth  canal  of  the  clean  pregnant  patient  is  percep- 
tibly greater  than  that  of  those  found  in  the  cervical  region, 
which  condition  should,  I  am  sure,  cause  every  conscientious 
physician  to  reduce  to  the  lowest  possible  minimum  all 
vaginal  examination  and  manipulations  immediately  before 
and  during  labor,  thus  saving  a  very  great  majority  of 
approximately  10,000  women  who  perish  annually  in  the 
United  States  from  puerperal  fever. 

The  laboratory  work  incident  to  the  above  experiments 
w'as  done  in  the  laboratory  of  the  University  of  Pittsburgh 
by  Dr.  Klotz  or  his  assistants  of  whose  kindness  I  wish  to 
express  my  very  great  appreciation. 
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DISCUSSION 

Dr.  J.  C.  LiTZENBERG,  ^Minneapolis,  ^linnesota. — Anything 
which  will  reemphasize  the  fact  which  we  already  know  that 
vaginal  examinations  are  dangerous  in  childbirth  and  the  source 
of  infection  is  worthy  of  our  consideration  at  every  meeting. 
I  would  like  to  go  one  step  further  than  Dr.  Carroll  and  say 
that  if  a  vaginal  examination  is  eliminated  we  will  have  arrived 
at  more  scientific  obstetrics.  Rectal  examination  should  take 
the  place,  wherever  possible,  of  a  vaginal  examination  at  the 
time  of  delivery.  This  has  been  the  technic  in  my  clinic  for 
three  years.  For  more  than  ten  years  it  has  been  the  technic 
of  the  out-patient  clinic,  and  in  these  years  of  experience  with 
rectal  examinations  I  can  say  that  most  women  can  be  conducted 
through  their  labors  with  rectal  examinations  as  well  as  with 
vaginal  examinations.  I  do  not  mean  to  say  that  no  woman 
should  ever  have  a  vaginal  examination,  nor  do  I  mean  to 
convey  the  idea  that  a  rectal  examination  will  always  give  all 
the  information  that  is  necessary. 

In  teaching  my  students  I  put  it  to  them  in  this  way,  that  a 
rectal  examination  should  be  substituted  for  vaginal  examina- 
tion, and  if  they  can  satisfy  themselves  as  to  the  diagnosis  no 
vaginal  examinations  are  to  be  made,  but  that  if  they  are  not 
satisfied  with  the  diagnosis,  then  a  vaginal  examination  may  be 
made.  We  deliver  hundreds  of  women  in  our  clinic  without 
any  vaginal  examination  whatsoever,  and  it  is  surprising  how 
expert  the  young  men  in  the  clinic  become  in  rectal  examina- 
tions in  determining  position  and  so  forth.  They  can  tell  the 
dilatation  of  the  cervix;  they  can  identify  the  sutures  and  fonta- 
nelles.  I  have  no  sympathy  with  those  who  say  that  a  rectal 
examination  is  just  as  easy  to  make,  and  that  you  can  tell  as 
much  from  it  as  from  a  vaginal  examination.  That  may  come 
with  skill  and  experience,  but  not  otherwise. 

I  am  glad  Dr.  Carroll  has  given  us  a  scientific  basis  and  addi- 
tional evidence  which  confirms  what  we  have  concluded  clini- 
cally that  women  can  be  conducted  through  their  deliveries 
without  any  vaginal  examination  in  at  least  95  per  cent,  of  all 
deliveries. 

Dr.  Edward  A.  SciirMAXx,  Philadelphia. — There  is  one 
little  point  I  got  from  Dr.  Litzenberg's  statement  which  is  at 
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\ariance  with  Dr.  Carroll.  If  I  understood  Dr.  Litzenberg 
correctly,  he  takes  a  position  that  if  vaginal  examinations  are 
not  resorted  to  there  is  a  minimum  risk  of  producing  infection. 
If  I  understood  Dr.  Carroll  rightly,  many  of  the  women  from 
whom  these  specimens  were  taken  did  not  receive  any  vaginal 
examination  whatsoever,  although  he  found  streptococci  in 
some  cases,  staphylococci  in  others,  and  various  other  pyogenic 
bacteria  were  found  quiescent  in  the  vaginas  of  women  who  had 
never  been  examined. 

Dr.  J.  C.  LiTZENBERG,  Minneapolis,  Minnesota. — If  I  under- 
stood Dr.  Carroll  correctly,  he  said  that  according  to  the  teach- 
ing in  the  past  we  would  have  some  bacteria  at  the  introitus 
and  in  the  vagina  and  farther  up  in  the  vagina,  but  that  these 
occurred  in  geometrical  increase  in  numbers  as  we  go  up  into 
the  vagina,  and  that  there  was  danger  of  carrying  in  bacteria 
from  the  outside  with  the  hand,  that  we  had  enough  danger 
with  the  germs  already  there  without  introducing  more. 

Dr.  E.  Gustav  Zinke,  Cincinnati,  Ohio  (by  invitation). — 
I  agree  perfectly  with  Dr.  Litzenberg  and  with  those  who  believe 
it  is  not  necessary  to  make  a  vaginal  examination  for  the  pur- 
pose of  diagnosticating  the  position  of  the  fetus  in  utero,  either 
before  or  during  labor. 

What  is  of  equal,  if  not  greater,  importance  is  a  thorough 
understanding  of  puerperal  fever  and  the  manner  in  which  it 
displays  itsejf.  Here  we  appreciate  the  teaching  abroad,  espe- 
cially in  England  and  Germany.  To  understand  and  to  know 
the  difference  between  the  sapremia  of  Duncan  or  the  wound- 
intoxication  of  the  Germans,  and  the  septicemia  of  the  English 
or  the  wound-infection  of  the  Germans,  enables  one  to  adopt 
and  direct  the  proper  treatment.  In  the  great  majority  of 
instances  we  have  from  the  start  only  a  so-called  saprophytic 
infection,  sapremia,  which  is  always  mild  in  character  in  the 
beginning  and,  usually,  terminates  in  recovery  when  recognized 
early  and  treated  rightly.  Wound-infection,  septicemia,  is  close 
to  the  invasion  of  the  streptococcus  septicus  into  and  through 
the  wounds  of  the  parturient  tract.  This  is  an  entirely  different 
thing,  and  much  will  depend  upon  the  extent  of  the  injuries  and 
the  virulence  of  the  germs.  A  saprophytic  infection,  too,  may 
terminate  in  death  at  the  end  of  three  or  four  weeks,  after  a 
so-called  putrescent  endometritis,  or,  possibly,  putrescentia 
uteri  has  been  established.    In  instances  of  this  kind  the  uterus 
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may  be  riddled  with  abscesses.  The  case  is  then  one  of  mixed 
infection,  and  the  streptococci  predominate.  A  streptococcic 
infection,  from  the  start,  is  striking  and  impressive  in  the 
extreme.  In  the  saprophytic  variety  the  patient  remains  seem- 
ingly convalescent,  she  is  comfortable,  her  pulse  is  good,  and 
her  temperature  fluctuates  between  99°  and  100°  for  a  week 
or  ten  days.  With  ordinary  care  the  patient  recovers.  If  the 
case  is  neglected  it  may  terminate  in  putrescent  endometritis 
or  putrescent  metritis.  But  in  a  purely  streptococcic  infection 
the  patient,  who  has  been  perfectly  comfortable  for  twenty- 
four  or  forty -eight  hours  after  delivery,  is  suddenly  seized  with 
a  severe  chill  of  long  duration,  which  is  followed  by  a  tempera- 
ture of  105°  to  107°  F.,  and  a  pulse  between  120  and  150  per 
minute.  The  patient,  though  strong  and  robust,  and  in  perfect 
health  a  few  hours  before,  is  now  the  picture  of  distress  with 
features  pale  and  pinched.  That  is  the  difference  between  a 
sapremia  and  septic  wound-infection,  or  the  real  childbed  fever. 

Dr.  Carroll  (closing  the  discussion). — It  is  not  my  desire 
to  present  in  this  paper  anything  other  than  the  result  of  an 
effort  to  determine  by  experiments  upon  rabbits  the  relati\e 
virulence  of  the  organisms  found  in  the  upper  and  the  lower 
portions  of  the  birth  canal  during  the  later  months  of  pregnancy. 
This  work  was  not  undertaken  with  the  object  of  showing  the 
relative  safety  of  internal  and  external  examination  in  the 
management  of  labor.  So  far  as  our  own  practice  is  concerned, 
however,  labor  is  practically  always  conducted  by  external 
examination  alone.  I  am  sure  that  not  more  than  5  per  cent,  of 
our  patients  are  subjected  to  vaginal  examination  during  their 
confinement;  and  then  only  when  definite  indications  exist. 

In  regard  to  the  discrepancy  which  seems  to  exist  between 
my  statement  and  that  of  Dr.  Litzenberg,  I  wish  to  say  that  a 
few  of  the  organisms  found  in  these  patients  were,  probably, 
under  favorable  circumstances,  capable  of  de\-eloping  patho- 
genic properties;  but,  in  the  ordinary  sense  of  the  term,  had 
become  non-pathogenic  organisms  and  incapable  of  producing 
serious  infection;  the  majority  of  the  organisms,  however,  being 
saprophytic  in  character.  In  fact,  ten  of  the  patients  have  been 
delivered  recently  antl  all  ran  a  perfectly  normal  course  without 
signs  of  morbidity. 

In  regard  to  the  relative  virulence  of  the  bacterial  flora  of 
the  upper  and  lower  portions  of  the  vaginal  canal  I  feel  that 
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there  is  but  little  difference,  though  the  organisms  found  in 
the  lower  portion  may  be,  possibly,  slightly  more  virulent. 
All  real  danger,  I  think,  comes  from  without;  and  any  normal 
patient  who  has  not  been  examined  or  subjected  to  internal 
manipulation  within  two  weeks  previous  to  delivery  is  safe  so 
far  as  any  serious  puerperal  infection  is  concerned.  A  purely 
autogenetic  puerperal  infection  may,  perhaps,  be  possible, 
though  I  am  inclined  to  think  that  all  serious  infections  arise 
from  without.  My  own  experience  has  been  limited,  but  of 
some  3000  patients  coming  under  my  observation  I  have  yet 
to  see  a  single  case  of  serious  puerperal  infection  arising  in  a 
patient  who  has  not  been  subjected  to  internal  manipulation, 
either  immediately  before  or  during  labor.  One  patient,  how- 
ever, seemed  to  present  an  exception  to  this  rule.  The  patient 
had  been  delivered  without  internal  manipulation,  but  within 
a  few  days  a  severe  infection  developed.  She  had  had  coitus, 
however,  just  before  her  confinement ;  and  coitus,  of  course,  and 
self-examination  constitute  a  most  fruitful  source  of  puerperal 
infection. 

In  conclusion,  I  wish  to  thank  you  for  your  kindly  discussion 
and  to  express  again  the  conviction  that  the  difference  in  patho- 
genicity of  the  organisms  of  the  upper  and  lower  portions  of 
the  birth  canal  of  the  pregnant  patient  is  very  slight ;  and  that 
any  clean  patient  not  subjected  to  internal  examinations  or 
manipulations  within  two  weeks  before  or  during  labor  is  safe 
so  far  as  serious  puerperal  infection  is  concerned. 
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PRESSURE,  AND  HEiMOGLOBIN  ESTDIATIOXS, 

IN  postoperatrt:  shock,  hemorrhage, 

AND  CARDIAC  DILATATION 


By  John  Osborn  Polak,  M.Sc,  M.D.,  F.A.C.S. 
Brooklyn,  New  York 


Occasionally  there  is  considerable  difficulty  in  making 
the  differential  diagnosis  between  postoperative  shock  and 
concealed  intra-abdominal  hemorrhage.  The  clinical  picture 
in  many  cases  is  so  identical  that  even  the  most  experi- 
enced may  err  unless  proper  recognition  is  given  to  the 
changes  in  the  composition  of  the  blood  which  take  place 
in  these  two  conditions,  which  may  be  shown  in  the  hemo- 
globin percentage  and  red  and  white  cell  count,  together 
with  the  comparative  blood-pressure  readings. 

During  the  past  two  years,  at  the  Long  Island  College 
Hospital,  we  have  been  making  a  series  of  clinical  observa- 
tions upon  the  relation  and  clinical  importance  of  blood- 
pressure,  pulse-pressure,  hemoglobin  percentage,  and  leuko- 
cyte changes  in  postoperative  shock  and  hemorrhage  and 
in  postoperative  cardiac  dilatation.  The  object  of  this 
study  has  been  an  attempt  to  correlate  the  value  of  labora- 
tory findings  as  an  aid  in  making  a  differential  diagnosis  in 
shock,  hemorrhage,  and  cardiac  dilatation,  the  bedside  diag- 
nosis of  which,  as  I  have  said  before,  is  often  confusing  or 
indeed  even  impossible. 
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A  preliminary  report  of  this  work  was  offered  before  the 
section  of  Obstetrics  and  Gynecology  of  the  New  York 
Academy  of  Medicine  in  November,  1916,  by  my  resident 
gA'necologist,  Dr.  Otto  H.  Hefter.  In  this  preliminary  report 
the  details  of  the  procedure  employed  were  carefully  de- 
scribed. Our  routine  was  as  follows:  Readings  were  taken 
on  the  day  previous  to  operation.  As  soon  as  possible  after 
operation  a  second  reading  was  taken.  Observations  were 
repeated  at  convenient  intervals  for  several  days.  Due  to 
the  fact  that  the  work  was  carried  on  in  conjunction  with 
the  routine  ward  work  of  the  hospital  it  was  impossible  to 
establish  a  definite  schedule  as  to  the  time  of  making  obser- 
vations. Usually  the  first  reading  came  within  one  hour 
following  the  operation,  and  several  subsequent  readings 
were  made  within  the  first  twenty-four  hours.  Further 
readings  came  at  daily  intervals  or  from  three  to  five  days. 
The  blood-pressure  readings  were  taken  from  the  mercury 
column  sphygmomanometer  by  the  auscultatory  method. 
The  hemoglobin  estimations  were  made  with  the  Sahli 
apparatus.  The  standard  Leitz-Wetzler  counting  chamber 
and  pipettes  were  used  in  making  the  blood  counts.  Blood 
smears  were  stained  with  Wright's  polychrome  solution. 

Therefore  we  will  not  take  up  your  time  in  describing 
these  details  anew,  save  to  say  that  the  pulse-pressure  was 
taken  in  the  great  majority  of  instances  by  the  same  man, 
and  the  reliability  of  the  data  can  therefore  be  vouched  for. 

From  this  study  we  have  found: 

1.  The  preoperative  index  of  the  woman's  cardiac  strength 
is  the  pulse-pressure.  It  makes  no  difference,  so  far  as  the 
operative  prognosis  is  concerned,  whether  the  systolic  blood- 
pressure  is  105  or  160  mm.  so  long  as  the  diastolic  pressure 
is  not  within  30  mm.  of  the  systolic.  In  other  words,  pro- 
vided the  metabolism  is  near  the  normal  the  pulse-pressure 
of  the  individual  is  the  index  of  cardiac  strength  no  matter 
what  her  systolic  blood-pressure  may  be.    The  only  excep- 
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Chart  I. — Clinical  shock,  with  laborator\-  findings  undisturbed. 
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Chart  III. — Hemorrhage,  with  no  variation  in  hemoglobin. 
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Chart  IV. — Cardiac  dilatation.     Strophanthin  given  four  and  a  half 
hours  postoperative. 
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Chart  V. — Shock  with  operative  hemorrhage.    One  ampoule  of  stro- 
phanthin  given  intravenously. 
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tion  to  this  statement  is  the  very  high  piilse-pressure  in 
aortic  regurgitation. 

2.  The  hemoglobin  and  leukocyte  count  are  the  next  impor- 
tant factors  for  preoperative  determination. 

3.  The  blood  coagulation  time  of  the  individual  is  of  consid- 
erable significance  as  a  preoperative  consideration. 

These  observations,  together  with  a  knowledge  of  the 
efficiency  of  the  kidneys,  as  shown  by  the  usual  functional 
tests,  are  made  as  a  preoperative  routine.  Their  routine 
emplojTnent  will  give  the  woman  her  greatest  margin  of 
safety,  and  afford  the  surgeon  a  basis  for  his  differential 
diagnosis  in  postoperative  conditions.  AYith  these  factors 
definitely  known  it  is  an  easy  matter,  in  any  given  case,  to 
follow  the  postoperative  course  for  the  first  twenty-four  or 
forty-eight  hours,  and  by  the  further  aid  of  the  laboratory 
to  be  able  to  make  a  strong  presumptive  diagnosis  as  to  the 
complicating  postoperative  condition. 

In  this  study  we  will  consider  what  normally  happens 
after  an  abdominal  section  with  fifty  to  eighty  minutes 
ether  anesthesia.  In  this  series  of  cases  ether  anesthesia, 
by  the  open  or  closed  method,  with  preliminary'  morphin 
and  atropin,  was  employed.  The  average  length  of  anes- 
thesia was  seventy-five  mmutes.  The  average  amount  used 
was  5  ounces.  It  was  found  there  was  a  rise  of  from  five  to 
fifteen  points  in  the  hemoglobin  reading  as  taken  from  peri- 
pheral blood  in  SO  per  cent,  of  the  cases  studied,  which  rise 
was  directly  proportionate  to  the  length  of  anesthesia  and 
the  amount  of  anesthetic  used.  In  12  per  cent,  of  the  cases 
the  hemoglobin  reading  remained  unchanged.  In  one-half 
of  these  cases,  however,  the  length  of  the  narcosis  was  con- 
siderably l>elow  the  a\erage  for  the  series.  The  remain- 
ing 8  per  cent,  showed  a  drop  in  the  reading.  These  were 
cases  of  hysterectomy  in  which  there  was  considerable 
blood  loss.  Four  cases  remained  unchanged  with  no  appar- 
ent explanation.    In  endeavoring  to  account  for  the  rise  in 
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hemoglobin,  erv-throcyte  counts  were  taken  with  the  readings. 
These  remained  fairly  constant,  with  only  a  variation  rang- 
ing from  100,000  to  200,000  cells,  which,  we  feel,  is  within 
the  range  of  error.  It  was  found  that  in  from  six  to  forty- 
eight  hours  the  hemoglobin  reading  had  practically  returned 
to  what  it  was  previous  to  operation. 

Routine  blood-pressures  taken  one  hour  after  the  operation 
showed  an  average  systolic  drop  of  14.2  mm.  of  mercury.  The 
diastolic  pressure  showed  an  average  fall  of  7  mm. 

In  the  majority  of  cases  the  blood-pressure  returned  to 
normal  in  from  four  to  twenty-four  hours  following  opera- 
tion. Those  cases  which  were  distinctly  shocked  returned 
to  normal  on  the  second  or  third  day  postoperative. 

The  leukocj'te  count  showed  a  rapid  rise,  which  was  first 
noted  one  hour  after  operation,  and  increased  up  to  from 
six  to  twelve  hours.  The  average  rise  by  the  sixth  hour  was 
10,150  cells.  Differential  leukocyte  counts  gave  a  relative 
increase  of  the  polymorphonuclear  cells,  their  average  rise 
being  14  per  cent.  The  lymphoc>i;es  were  accordingly 
reduced,  while  transitional  cells  remained  unchanged. 

Now,  after  establishing  what  occurred  as  normal  phe- 
nomena following  operation,  we  considered  the  changes  in  a 
series  of  cases  in  which  the  patients  were  clinically  shocked, 
presenting  the  typical  clinical  picture  of  shock,  with  the 
pinched  pale  face,  cyanotic  lips,  shrunken  eyes,  lusterless 
cornea,  dilated  pupils  reacting  poorly  to  light,  cold  and 
clammy  extremities,  cyanosis  of  toes  and  finger  tips,  dimin- 
ished reflexes,  the  general  skin  surface  cold  and  clammy  and 
bathed  in  a  cold  sweat.  The  respirations  were  superficial, 
shallow,  and  irregular,  the  temperature  normal  or  subnor- 
mal, the  pulse  was  weak,  rapid,  and  occasionally  very  slow, 
with  a  marked  drop  in  the  systolic  pressure.  Yet  with  the 
patient  presenting  such  a  picture  we  find  a  group  of  cases  in 
which  the  laboratory  findings  are  negligible.  Illustrative 
of  this  type  is  a  case  of  carcinoma  of  the  cervix  m  which  a 
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pan-hysterectomy  was  done.  The  patient  went  on  the  oper- 
ating table  with  detailed  preoperative  laboratory  findings. 
Her  pulse-pressure  was  50  and  the  hemoglobin  35  per  cent. 
The  blood  showed  agglutination  and  hemolysis  in  the  donor. 
The  red  cell  count  was  1,200,000;  leukocj-tes,  9000,  and  the 
coagulation  time  eight  minutes.  This  patient  was  subjected 
to  an  operation,  lasting  an  hour  and  a  quarter,  the  greatest 
care  being  taken  to  avoid  further  loss  of  blood.  She  came 
off  the  table  with  a  pulse  of  130,  small  and  compressible, 
and  with  all  the  clinical  symptoms  of  shock,  yet  the  labora- 
tory picture  showed  that  not  only  throughout  the  operation, 
but  during  the  first  twenty-four  hours  after,  the  pulse- 
pressure  was  continuously  maintained  at  50  mm.  and  the 
hemoglobin  showed  no  variation.  Another  patient  also 
suffering  from  malignant  disease  of  the  cervix  was  subjected 
to  a  radical  operation  which  occupied  nearly  two  hours. 
vShe  was  returned  to  her  bed  with  a  pulse  of  158  and  all  the 
clinical  signs  of  shock,  but  notwithstanding  the  laboratory 
picture  showed  her  to  have  kept  a  constant  pulse-pressure 
of  35  throughout  the  first  twenty-four  hours  of  postopera- 
tive observation.  The  hemoglobin,  leukocjle,  or  red  cell 
count  in  this  case  did  not  change  from  the  readings  of  the 
preoperative  records. 

In  the  second  group  of  cases,  while  the  patients  presented 
the  clinical  phenomena  of  shock,  we  had  a  definite  laboratory 
picture,  which  differed  >o  much  from  that  found  in  the 
first  group  that  had  we  not  made  a  very  careful  and  detailed 
study  of  these  first  cases  we  would  have  conceded  that 
the  laboratory  findings  made  the  diagnosis.  These  cases 
showed  a  diminution  in  the  systolic  and  pulse-pressures, 
with  a  rise  in  the  hemoglobin  and  red  cell  count.  In  illus- 
tration of  this  class  another  case  may  be  cited.  A  woman  of 
small  type  had  a  series  of  plastics,  with  the  removal  of  the 
upper  segment  of  the  uterus  with  double  tubal  infection, 
following  the  Bell-Bucttner  technic.     This  patient  had  the 
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usual  full  preoperative  records.  The  red  cell  count  was 
4,200,000,  the  hemoglobin  75,  the  leukocytes  8200,  with  a 
blood-pressure  of  130  over  80.  Following  the  operation  we 
found  that  the  hemoglobin  had  risen  to  85  and  the  red  cells 
to  5,000,000,  remaining  high  for  the  first  twenty-four  hours, 
not  reaching  normal  until  the  afternoon  of  the  day  following 
operation.  The  leukocytes  dropped  to  6000.  The  blood- 
pressure  showed  a  drop  of  from  130  to  100  systolic  and  over 
70  diastolic.  In  other  words  the  pulse-pressure  dropped 
from  50  to  30  as  a  result  of  the  operation.  This  patient 
was  given  oxygen  inhalations  upon  the  withdrawal  of  the 
anesthetic,  and  reaction  occurred  thirty-five  minutes  later. 
^Yith  the  reaction  we  noted  an  immediate  rise  in  the  blood- 
pressure  to  125  over  75.  After  the  oxygen  was  stopped  the 
pressure  again  dropped  to  110  over  78,  and  it  was  not  until 
forty-eight  hours  after  the  operation  that  the  normal  ratio 
of  130  over  80  was  reestablished. 

In  our  third  group  of  cases  we  were  dealing  with  shock 
and  hemorrhage,  and  we  had  supposed  that  w^ith  the  aid  of 
the  hemoglobin  estimation  and  repeated  blood-pressure  read- 
ings we  would  be  able  to  positively  differentiate  between 
shock  and  hemorrhage.  We  were,  however,  doomed  to 
disappointment,  as  clinical  experience  shows  that  unless  the 
hemorrhage  has  been  a  frank  hemorrhage  the  hemoglobin 
estimation  and  the  red  cell  count  show  little  change,  hence 
have  little  or  no  significance  in  determining  the  presence  of 
slow  bleeding.  However .  the  pulse-pressure  and  an  increas- 
ing leukocytosis  will  give  valuable  information.  We  know 
that  in  ectopic  pregnancy,  immediately  following  the  rup- 
ture, we  have  a  drop  in  the  hemoglobin,  a  drop  in  the  systolic 
and  pulse-pressure,  and  an  increase  in  the  leukoc}^e  count 
This,  however,  is  not  true  where  slow  bleeding  takes  place 
after  operation.  As  you  will  see  in  the  accompanying  chart 
the  hemoglobin  percentage  may  not  change  even  when 
bleeding  is  continuous.  This  patient  had  a  pulse-pressure 
of  only  10,  yet  the  hemoglobin  remained  65  per  cent. 
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Clinically  but  two  facts  stand  out  in  the  differentiation 
between  shock  and  hemorrhage:  (1)  in  hemorrhage  the 
pulse-rate  is  always  progressively  increased,  and  (2)  the 
leukocyte  count  is  also  increased. 

The  striking  similarity  in  the  clinical  manifestations  of 
these  two  conditions  is  due  to  the  fact  that  in  hemorrhage 
the  blood  is  permanently  lost  from  the  vessels,  while  in 
shock  it  is  accumulated  in  the  large  venous  trunks  of  the 
splanchnic  plexus,  and  therefore  is  of  as  little  use  in  main- 
taining the  blood-pressure  as  if  the  volume  of  blood  was 
actually  outside  the  body.  This,  according  to  Crile,  is  due 
to  the  exhaustion  of  the  vasomotor  center,  the  cardiac  and 
respiratory  failures  being  secondary  to  the  exliaustion  of  the 
vasomotor  control.  While  Porter,  Mann,  Gatch  and  others 
accept  the  peripheral  theory  of  shock  it  matters  not  with 
which  side  one  aligns  himself,  two  facts  must  be  accepted: 
(1)  that  the  visceral  and  peripheral  arteriols  are  constricted, 
and  (2)  that  the  veins  and  venous  channels  in  the  splanchnic 
area  are  dilated  and  contain  the  body  fluid.  In  hemorrhage, 
if  it  be  of  any  considerable  quantity,  one  may  always  expect 
to  find  (1)  a  fall  in  the  number  of  red  cells  per  cubic  milli- 
meter, (2)  a  decrease  in  the  percentage  of  hemoglobin,  and 
(?>)  an  increase  in  the  number  of  white  cells,  with  the  maxi- 
mum increase  occurring  early.  In  shock,  on  the  other  hand, 
the  diminution  in  the  red  cell  count  does  not  occur,  but 
there  is  usually  a  reduction  in  the  leukoc\i;e  count.  When 
the  bleeding  occurs  in  the  abdominal  cavity,  which  is  the 
most  frequent  site  of  internal  concealed  hemorrhage,  in 
women  the  two  conditions  vary  only  in  the  fact  that  in  one 
{hemorrhage)  the  blood  is  outside  the  vessels  and  in  the  other 
(shock)  it  is  inside.  In  shock  there  is  always  a  loss  of  the 
circulatory  fluid,  due  to  the  large  quantity  of  blood  which 
is  cut  out  of  the  general  circulation  by  the  dilatation  of  the 
venous  channels  of  the  splanchnic  plexus.  The  splanchnic 
vessels  alone,  as  is  well  known,  are  capable  of  holding  sev- 
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era!  times  the  total  amount  of  blood  in  the  body.  In  health 
there  are  two  factors  which  prevent  the  filling  of  these 
vessels:  (1)  the  vasomotor  apparatus,  and  (2)  the  contrac- 
tion of  the  abdominal  muscles.  The  first  acts  by  decreasing 
the  amount  of  flow  into  the  splanchnic  area,  while  the  con- 
traction of  the  abdominal  muscles  raises  the  intra-abdominal 
pressure  and  diminishes  the  capacity  of  the  capillary  and 
venous  channels. 

The  flow  through  these  vessels,  therefore,  depends  upon  the 
vis  a  tergo  of  the  heart  assisted  somewhat  by  the  rhythmic 
variations  in  the  intra-abdominal  pressure  resulting  from  the 
contraction  of  the  abdominal  muscles.  Paralysis  of  the 
abdominal  walls  or  laparotomy  must  reduce  the  intra- 
abdominal pressure  to  that  of  the  atmosphere,  and  while  the 
heart  continues  to  fill  these  vessels  there  is  no  force  to  drive 
the  blood  out  of  them.  Their  capacity  is  greater  than  the 
entire  volume  of  blood  in  the  body,  and  their  walls  have  no 
external  support.  Hence  the  splanchnic  vessels  will  become 
immensely  distended,  and  consequently  the  peripheral 
blood-pressure  will  drop.  This  explains  the  value  of  posture 
and  sandbag  pressure  on  the  abdomen  in  postoperative 
shock.  Experiments  on  animals  show  that  life  is  possible 
when  intra-abdominal  pressure  has  been  reduced  to  that  of 
the  atmosphere  only  when  the  return  of  the  blood  to  the  heart 
is  assisted  by  gravity,  and  when  the  animal  is  not  required 
to  make  any  great  exertion.  In  the  human  abdominal  inci- 
sion causes  a  sharp  decrease  in  abdominal  pressure.  Small 
incisions,  short  anesthesia,  and  non-eventration  of  the  vis- 
cera minimize  the  splanchnic  paralysis.  While  large  incisions, 
protrusion,  and  exposure  of  intestines  are  supposed  to  allow 
a  marked  stasis  of  blood  to  take  place  in  the  abdominal 
veins.  This  withdraws  a  dangerously  large  amount  of  fluid 
from  the  circulation.  Hence,  shock  is  increased.  Gatch 
has  demonstrated  that  the  deeper  the  anesthesia  the  greater 
the  accumulation  of  blood  in  the  abdomen  and  legs,  conse- 
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quently  the  blood-pressure  must  be  lowered.  This  is  why 
operations  in  the  Trendelenburg  posture  under  light  anes- 
thesia have  less  shock.  When  actual  blood  loss,  as  occurs 
in  hemorrhage,  is  added  to  this  intra-abdominal  stasis  the 
loss  in  pulse-pressure  must  be  greater.     (Illustrative  chart.) 

Pulse-pressure  readings  taken  during  the  operation  have 
shown  that  traction  on  the  mesenteries  and  exposure  of 
the  intestine  to  air  increases  the  pulse-rate  and  lowers  the 
pressure,  for  exposure  causes  the  intestine  to  become  con- 
gested and  blue  in  color,  and  after  prolonged  handling  it 
becomes  edematous  and  subperitoneal  extravasation  of 
blood  occurs  and  the  pulse  is  accelerated  and  the  pulse- 
pressure  falls.  The  blood-pressure  falls  because  there  is  not 
enough  fluid  in  the  circulation  to  maintain  it.  Morphiniza- 
tion  at  this  time  changes  the  picture.  In  cardiac  dilatation 
our  studies  show  but  one  constant  laboratory  finding — 
namely,  lowered  pulse-pressure.  The  clinical  picture  is 
unmistakable  and  needs  no  description  before  such  an 
audience  as  this.     (Illustrative  chart.) 

The  deductions  which  one  may  draw  from  these  studies 
are: 

1.  There  is  a  constant  rise  of  from  five  to  fifteen  points 
in  the  hemoglobin  readings  following  anesthesia  with  ether 
when  such  anesthesia  occupies  more  than  thirty  minutes. 
Consequently,  allowance  must  be  made  for  this  rise  in  using 
hemoglobin  estimations  as  a  diagnostic  sign  in  internal 
bleeding. 

2.  The  erythrocyte  count  is  also  increased,  but  its  varia- 
tion from  the  preoperative  is  so  slight  that  it  does  not 
warrant  any  conclusions. 

3.  In  the  majority  of  cases  there  is  a  moderate  fall  in 
both  the  systolic  and  diastolic  blood-pressure  following  ether 
anesthesia.  The  blood-pressure  returns  to  normal — that  is  to 
the  preoperative  reading — in  from  twelve  to  fort>-eight  hours. 
The  inhalation  of  oxygen  after  the  withdrawal  of  the  ether 
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vapor  diminishes  this  fall  in  blood-pressure,   but  is  only- 
transient  in  its  effect. 

4.  In  eases  of  shock,  especially  when  there  has  been  much 
blood  loss  during  the  operation,  the  fall  in  blood-pressure 
is  greater  than  after  long  operation  without  blood  loss, 
dropping  from  ten  to  fifty  milli-meters. 

5.  The  pulse-pressure  is  a  better  index  of  hemorrhage  or 
cardiac  failure  than  the  systolic  pressure. 

6.  There  is  a  constant  rise  in  the  leukoc}i;e  count  in  hemor- 
rhage while  the  leukocytes  fall  in  shock. 

My  thanks  are  extended  to  my  resident,  Dr.  Otto  H. 
Hefter,  and  my  internes.  Dr.  Shutter  and  Dr.  Curry,  for 
their  painstaking  work  in  making  the  laboratory  findings  in 
these  series  so  complete  as  to  allow  us  to  draw  these 
deductions. 


DISCUSSION 


Dr.  R.  R.  HuGGiNS,  Pittsburgh. — I  would  like  to  congratu- 
late Dr.  Polak  on  his  very  interesting  presentation,  and  to  say 
that  our  experience  bears  out  exactly  what  he  has  said.  My 
associate  (Dr.  B.  Z.  Cashman)  and  myself  for  two  or  three  years 
have  been  interested  in  the  study  of  blood-pressure.  We  have 
been  interested  in  the  study  of  blood-pressure  previous  to  the 
time  of  operation  and  during  operation.  As  I  understood  Dr. 
Polak,  his  findings  deal  largely  with  postoperative  conditions. 
We  believe  that  the  horse-power  of  the  individual  and  the 
strength  of  the  heart  muscle  is  told  perhaps  better  by  study  of 
the  pulse-pressure  than  by  any  other  method  yet  discovered. 
Dr.  Moots,  of  Toledo,  read  a  paper  last  fall  before  the  American 
Association  of  Obstetricians  and  Gynecologists  in  which  he 
reported  the  findings  in  a  series  of  10,000  anesthesias,  and  his 
conclusions  were  that  during  ether  anesthesia,  when  there  was 
an  approach  of  the  diastolic  and  systolic  readings,  it  was  a 
symptom  of  danger.  By  careful  observation  of  blood-pressure 
in  patients  before  operation  we  can  select  the  bad  risk.    We  have 
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a  patient,  for  instance,  whom  we  all  know  in  a  general  way  is  a 
poor  risk;  it  is  written  largely  upon  the  face  of  the  patient,  and 
the  experienced  operator  needs  no  instrument  of  precision,  but 
oftentimes  there  ma^'  be  some  doubt  about  the  amount  of  reserve 
strength  present.  If  after  exercise  there  is  a  pronounced  fall 
in  the  pulse-pressure  it  strongly  indicates  a  weak  heart  muscle. 
This  is  an  important  aid  especially  when  combined  with  other 
studies  of  the  cardiovascular  system. 

Dr.  Polak  (closing  the  discussion). — I  only  want  to  say  in 
regard  to  Dr.  Huggins's  discussion  that  I  am  absolutely 
in  accord  with  him  that  the  preoperative  pulse-pressure  is 
the  index.  Since  reading  his  paper  some  time  ago  we  have 
been  utilizing  the  test  of  muscular  exercise,  both  passive  and 
active,  on  these  cases.  For  instance,  in  these  long-continued 
septic  cases,  which  we  all  see,  where  a  woman  has  gone  through 
months  of  infection  before  it  has  quieted  down,  the  question 
arises  what  that  heart  will  do,  which  is  only  an  index  or  part 
of  the  body  economy,  and  the  rest  of  the  musculature  being 
just  the  same,  what  will  it  do.  With  the  woman  lying  in 
bed,  she  will  have  a  pulse-pressure  of  35  to  40,  yet  if  we  have 
a  nurse  make  passive  exercise  with  that  patient  or  have  her  on 
a  flat  table  and  use  active  abdominal  exercise  with  her  legs 
and  thighs,  we  will  find  a  definite  change  in  that  pulse-pressure, 
and  we  look  on  that  as  an  index  of  what  her  operative  strength 
is.  All  of  these  cases  were  studied  for  a  period  of  several 
days,  some  of  them  for  several  weeks,  as  to  their  pulse-pressure 
before  operation.  Most  of  our  studies  have  been  during  and 
immediately  following  the  anesthetic  and  during  the  first  forty- 
eight  hours  postoperative. 
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TREATMENT  OE  CYSTOCELE  AND  UTERINE 
PROLAPSE  DURING  THE  CHILD- 
BEARING  PERIOD 


By  Thomas  J.  Watkins,  M.D.,  F.A.C.S. 
Chicago 


The  transposition  operation  is,  I  believe,  the  ideal  remedy 
for  eystocele  and  uterine  prolapse  after  the  menopause.  This 
paper  will  be  limited  to  the  treatment  of  cases  that  can  be 
relieved  by  operations  which  do  not  endanger  pregnancy 
or  labor.  Fortunately,  only  a  small  percentage  of  cases  of 
eystocele  and  uterine  prolapse  occurring  during  the  repro- 
ductive period  are  so  extensive  as  to  require  more  radical 
procedures. 

Important  progress  has  been  made  in  recent  years  in  plastic 
vaginal  operations  for  these  displacements,  and  much  of  this 
work  is  rapidly  becoming  standardized.  I  am  pleased  to 
avail  myself  of  this  opportunity  to  commend  the  work  of 
R.  T.  Frank  upon  the  anatomy,  pathology,  and  treatment  of 
eystocele  and  uterine  prolapse,  recently  published  in  Surgery, 
Gynecology  and  Obstetrics,  January,  1917. 

Much  of  the  difficulty  encountered  consists  in  adapting 
the  various  operations  to  the  needs  of  individual  cases. 
Cystocele  and  uterine  prolapse  are  easily  repaired,  but  per- 
manent cures  are  not  so  readily  obtained.  An  important 
requirement  is  to  obtain  lines  of  union  not  subject  to  much 
tension,  otherwise  the  united  tissues  are  certain  to  stretch 
and  recurrence  to  result. 
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Operations  for  these  displacements  are  always  handi- 
capped, as  the  united  surfaces  are  subjected  to  more  or  less 
tension  when  the  patient  is  in  the  erect  position;  the  tissues 
involved  are  often  congenitally  weak,  are  always  lacerated, 
stretched,  and  thinned,  and  are  generally  subjected  to  pres- 
sure from  above  by  superimposed  prolapsed  organs. 

The  intended  function  of  this  paper  is  to  describe  various 
operative  procedures  which  can  be  utilized  singly  or  collec- 
tively to  the  needs  of  individual  cases  of  cystocele  and  uterine 
prolapse. 

Transverse  Incision.  The  transverse  incision  in  front 
of  the  cervix  should  extend  freely  across  the  anterior  vaginal 
wall  to  permit  the  cervix  to  tilt  easily  upward  and  backward 
as  the  operation  progresses.  This  lengthens  the  anterior 
vaginal  wall  and  allows  the  body  of  the  uterus  to  drop  for- 
ward without  undue  flexure.  The  anterior  vaginal  wall  is 
often  congenitally  or  otherwise  shortened  in  these  cases. 

Emmet,  Skene,  Baldwin,  Reynolds  and  others  have  empha- 
sized the  importance  of  lengthening  the  vaginal  canal  in  the 
repair  of  these  displacements. 

Separation  of  the  Anterior  Vaginal  Wall  from  the 
Bladder.  Blunt  dissection  with  Mayo  scissors  saves  time 
and  lessens  bleeding  and  traumatism  if  care  is  taken  to  find 
the  plane  of  fascia  between  the  vagina  and  bladder.  The 
width  of  the  separation  varies.  It  should  not  be  wide  enough 
to  endanger  the  ureters  or  injure  large  veins,  yet  should 
include  all  redundant  mucous  membrane  and  should  permit 
complete  separation  of  the  herniated  part  of  the  bladder. 

Separation  of  the  Bladder  from  the  Cervix.  This  is 
also  most  satisfactorily  done  with  scissors  if  caution  is  taken 
to  find  the  dividing  plane  of  fascia.  The  herniated  portion 
of  the  bladder  should  now  be  completely  freed  from  the  sac. 

The  peritoneum  is  incised  if  the  cystocele  is  large,  if  intra- 
peritoneal exploration  is  desired,  if  the  uterus  is  retrodis- 
placed,  or  if  vaginal  fixation  of  the  round  ligaments  is 
contemplated. 
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At  this  time  amputation  of  the  cervix,  if  indicated,  is  done. 
^Ye  believe  in  amputation  in  occasional  cases  of  excessive 
elongation  of  the  cervix  only  because  it  endangers  labor  and 
stenosis. 

Plastic  Operations  upon  the  Broad  Ligaments. 
Plastic  operation  on  the  broad  ligaments  is  a  valuable 
adjunct  to  the  operation  if  the  uterus  is  much  prolapsed, 
much  increased  in  size,  or  if  the  anterior  ^•aginal  wall  is 
much  shortened. 

The  anterior  elytrorrhaphy  of  Emmet,  the  bilateral 
colporrhaphy  of  Watkins  and  Dudley,  and  the  Baldwin 
operation  are  largely  broad  ligament  operations. 

Statistics  and  other  reported  results  of  the  Baldwin 
operation  are  excellent.^  In  the  Baldwin  operation  the 
vaginal  wall  is  generously  buttonholed  to  either  side  of  the 
cer\ix,  through  w^hich  loops  of  the  broad  ligament  are  freely 
pulled  out  and  firmly  fixed  by  sutures  anterior  to  the  cervix. 
The  "bladder  pillars  of  fascia"  are  also  accurately  sutured 
in  the  median  line  the  entire  length  of  the  anterior  vaginal 
wall  and  a  firm  posterior  colporrhaphy  is  made.  Baldwin 
has  the  cervix  firmly  retracted  upward  and  backward  while 
the  anterior  vaginal  w^all  operation  is  made. 

The  plastic  operation  upon  the  broad  ligaments  lengthens 
the  anterior  vaginal  wall,  shortens  the  broad  ligaments,  and 
thereby  elevates  the  uterus  in  the  pelvis,  increases  the  ante- 
version  of  the  uterus,  thus  lessening  intra-abdominal  pressure, 
decreasing  the  amount  of  tension  upon  the  united  tissues, 
lessening  the  tendency  of  the  line  of  union  to  stretch,  and 
materially  ensuring  a  permanent  result.  Suturing  is  made 
of  firm  tissues  securely  fixed,  which  is  an  important  feature 
in  plastic  vaginal  surgery. 

Vaginal  Fixlvtion  of  the  Round  Ligaments.  The 
technic  is  much  the  same  as  was  formerly  employed  in  the 
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Plate  I. — Illustrates  the  lines  of  incision  which  are  made  during  the  operation. 
(The  illustrations  are  from  the  Surgical  Clinics  of  Chicago.) 
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Plate  II  —Fig  1  —Transverse  line  of  incision  made.  Vagina  is  being  sep- 
arated from  bladder  by  blunt  dissection.     Median  mcision  is  partially  made^ 

Fig  2 -Median  incision  is  completed.  Bladder  is  separated  from  the 
cervix  along  the  dividing  plane  of  fascia  by  blunt  dissection. 

Y^,„  3.-Portion  of  both  broad  ligaments  have  been  clamped  and  incised. 
Bladder  is  held  by  retractor. 

Fig.  4.-Bladder  is  lifted  by  retractor  and  peritoneal  caMt>  has  been 
opened.     Anterior  uterine  wall  is  exposed  to  view. 
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Pi  ATK  1 1 1  — Fic.   5  —Body  of  the  uterus  has  l.een  dehvered  int..  the  vagina. 

Fig  6.-Round  ligament  grasped  ..n  either  side;  h.op  of  round  hgament 
appears  in  vaginal  wound.  Hypertrophie.i  tissue  over  l>ase  of  urethra  excised; 
wound  over  urethral  body  closed  by  suture. 

Fir.  7 -The  loops  of  round  ligament  have  been  sutured  by  buried  bne 
linen  or  silk   to  the  submucous  connective  tissue  and  the  closure  extended. 

Fic  8  —Illustrates  the  first  circular  suture  which  closes  the  hernial  opening, 
restores  the  urethra  t<.  normal  lo,.ation,  and  keeps  uteru«  in  anterior  position. 
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Plate  IV. — Fig.  9. — Closure  of  wound  has  been  extended.  A  V-shaped 
piece  of  the  anterior  lip  of  the  cervix  has  been  excised.  The  suture  inserted 
is  of  the  mattress  type  and  unite.s  the  cut  portions  of  the  broad  ligaments 
together  anterior  to  the  cer\dx. 

Fig.  10. — Completed  operation  on  the  anterior  vaginal  wall. 


THOMAS  J.  W ATKINS  597 

treatment  of  retropositions  of  the  uterus.  It  is  especially 
valuable  when  the  prolapse  is  complicated  by  backward 
displacement  of  the  uterus.  It  is  also  of  great  value  in  cases 
of  extensive  prolapse  of  the  uterus.  It  adds  materially  to 
our  ability  to  cure  some  of  the  very  bad  cases  without  sub- 
jecting them  to  operations  to  produce  sterility. 

The  round  ligaments  are  not  long  enough  for  vaginal 
fixation  without  undue  tension,  except  when  the  uterus  is 
retrodisplaced  or  much  prolapsed. 

The  ligaments  should  be  firmly  fixed  to  the  submucous 
connective  tissue  by  interrupted,  buried,  fine  linen,  or  silk 
suture  at  a  place  in  the  vaginal  wall  that  will  restore  and 
fix  the  urethrocele,  which  is  almost  invariably  present,  to  its 
normal  location.  The  point  of  fixation  will  be  further  con- 
sidered later. 

Advancement  of  the  Anterior  Vaginal  Wall  upon 
THE  Uterus.  This  consists  in  changing  the  place  of  attach- 
ment of  the  vaginal  wall  to  the  uterus  to  a  plane  higher  on 
the  uterus  than  formerly  occupied,  as  devised  by  Goffe 
(see  Fig.  8).  The  more  the  vaginal  wall  is  advanced  upon 
the  uterus  the  more  certain  must  be  cure  of  the  bladder 
and  uterine  displacements.  The  possible  danger  consists  in 
complicating  pregnancy  and  labor.  As  regards  pregnancy 
and  labor  it  is  not  safe  to  attach  the  vagina  much  higher  than 
the  anterior  reflexion  of  the  peritoneum. 

Excision  of  Vaginal  Flap.  Redundant  tissue  should 
be  excised  to  an  extent  consistent  with  minimum  tension 
upon  sutures.  The  hypertrophied  nmcosa  (skin-like  tissue) 
which  is  generally  present  over  the  base  of  the  urethra  should 
be  excised,  otherwise  it  is  liable  to  protrude  later  and  annoy 
the  patient. 

Sutures.  We  believe  it  advisable  to  use  interrupted, 
buried,  fine  linen,  or  silk  for  suture  of  the  broad  ligaments, 
for  suture  of  loops  of  the  round  ligaments,  and  in  exceptional 
cases  to  use  two  or  three  such  sutures  in  the  submucous 
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connective  tissue.  Otherwise,  Claudius  catgut  is  used  entirely, 
interrupted  or  continuous,  as  seems  best  adapted  to  various 
conditions.  Some  interrupted  sutures  lessen  the  danger  of 
retained  wound  secretion,  decomposition,  and  febrile  dis- 
turbances. 

Placing  of  Sutures.  Hemostasis  should  receive  very 
careful  attention  before  the  wound  is  closed,  as  it  determines 
very  largely  the  character  of  the  convalescence. 

The  part  of  the  wound  caused  by  excision  of  the  hyper- 
trophied  mucosa  over  the  base  of  the  urethra  is  closed  first. 
The  placing  of  the  first  "circular"  suture  is  highly  important, 
as  it  determines  the  place  the  urethra  will  be  left  in;  it  closes 
all  or  most  of  the  hernial  opening  of  the  cystocele,  and  it 
should  ensure  an  anterior,  position  of  the  uterus.  It  should 
include  the  place  in  the  vaginal  wall,  so  that  when  tied  it 
will  restore  the  urethra  to  its  normal  location,  which  is  one 
of  relative  fixation.  (This  invariably  relieves  the  partial 
incontinence  of  urine  which  so  often  results  from  urethrocele.) 
The  suture  should  pass  through  the  anterior  surface  of  the 
uterus  at  a  place  above  its  point  of  pivotal  action  when 
tipped  forward  or  backward,  so  that  when  tied  it  keeps  the 
body  anteriorly.  If  placed  below  such  a  point  it  would  tend 
to  pull  the  cervix  down  and  to  tilt  the  body  back.  ^Vhen 
tied,  care  should  be  taken  not  to  include  a  knuckle  of  the 
bladder.  In  extensive  cases  this  should  be  a  buried  linen  or 
silk  submucous  suture.  Succeeding  sutures  should  parallel 
this  one  at  short  distances  until  the  wound  is  closed. 

Accurate  suture  of  the  submucous  connective  tissue  is 
highly  important. 

Tr.\chelorrhaphy.  Before  complete  closure  of  the 
wound  is  the  most  convenient  time  to  make  any  necessary 
repairs  of  the  cervix.  These  may  be  unilateral  or  bilateral. 
Complete  amputation  of  the  anterior  lip,  with  or  without 
wedge-shaped  excision  of  the  posterior  lip,  may  be  required. 

Perineorrhaphy.  Perineorrhaphy  is  usually  indicated 
and  is  necessary  to  a  satisfactory  result. 
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Vesical  Irritatiox.  These  patients  almost  invariably 
have  a  history  of  more  or  less  bladder  distress.  They  often 
neglect  to  mention  it  in  their  history  unless  questioned 
especially  in  regard  to  it.  We  have  found,  at  Dr.  Curtis's 
suggestion,  that  the  vesical  disturbance  is  often  the  result 
of  incomplete  emptying  of  the  bladder.  Our  present  custom 
is  to  test  this  by  catheter  immediately  after  urination  and 
to  leave  a  weak  solution  of  silver  in  the  bladder  after  it  is 
emptied.  Catheterization  immediately  after  urination, 
followed  by  silver  nitrate  instillation,  is  repeated  daily  until 
the  emptying  power  of  the  bladder  becomes  normal. 

SmiMARY.  Wide  incision  anterior  to  the  cervix,  free 
separation  of  the  herniated  part  of  the  bladder,  closure  of 
the  hernial  opening  by  circular  sutures,  restoration  and 
fixation  of  the  urethrocele,  and  perineorrhaphy  are  essential 
features  in  the  operation. 

Amputation  of  the  cervix,  trachelorrhaphy,  plastic  surgery 
on  the  broad  ligaments,  and  vaginal  fixation  of  the  round 
ligaments  are  adjuncts  which  can  be  utilized  to  the  needs 
of  individual  cases. 
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During  the  past  year  and  a  half  a  series  of  studies  have 
been  carried  on  by  myself  and  Doctor  Rawls  as  to  the 
condition  of  the  interior  of  the  urinary  bladder  in  patients 
who  have  had  some  form  of  cystocele  operation. 

For  the  purpose  of  this  study  end-results  only  were  sought. 
To  get  these  it  was  considered  that  an  expiration  of  one  year 
after  the  operation  was  at  least  necessary.  With  this  limita- 
tion of  time  following  such  operations,  150  ward  patients, 
constituting  the  hard-working  class,  were  asked  to  return  to 
the  hospital  for  examination.  These  patients  were  with  the 
approval  of  the  surgeons  taken  from  the  service  of  every 
operator  in  the  hospital,  and  can  well  be  said  to  represent  a 
fair  average  of  the  results  obtained  by  operators  who  are 
trained  in  this  character  of  work.  There  was  no  selection  of 
cases,  all  cystoceles  and  procidentias  were  taken. 

We  received  responses  from  some  50  patients,  or  one-third 
of  those  wT-itten  to.  The  majority  of  these  patients  responded 
to  our  request  apparently  from  a  desire  to  have  us  pass  judg- 
ment on  their  condition  and  others  on  account  of  not  being 
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entirely  relieved  of  the  symptoms  for  which  they  had  been 
operated  on. 

Only  one  patient  complained  of  increased  urinary  symp- 
toms following  her  operation.  This  patient  had  had  an 
interposition  operation.  Prior  to  her  operation  she  had  no 
urinary  symptoms.  When  seen  thirteen  months  later  she 
complained  of  frequent  and  painful  micturition.  The  cysto- 
scopic  examination  gave  marked  trigonitis  with  many  folds 
of  the  trigone.  The  mouths  of  the  ureters  could  only  be 
seen  by  holding  the  cystoscope  almost  in  a  vertical  position. 
In  spite  of  this  bad  cystoscopic  finding  the  vaginal  examina- 
tion gave  an  excellent  result. 

With  this  exception  none  of  those  examined  stated  that 
any  urinary  symptoms  they  might  have  had  before  the 
operations  were  aggravated;  to  the  contrary  the  verj'  large 
majority  stated  that  they  had  been  in  part  or  entirely  relieved 
of  such  symptoms.  This  was  very  striking,  since  only  9  of 
the  49  patients  examined  showed  a  normal  bladder  base. 

At  the  commencement  of  this  study  it  was  our  intention  to 
photograph  the  base  of  the  bladder  and  procure,  if  possible, 
a  composite  picture  of  the  end-results  following  different 
methods  of  operating.  During  the  spring  of  1916  we  pro- 
cured for  this  purpose  an  excellent  wide-angle  Lowenstein 
photographic  cystoscope.  The  plates  as  made  by  Eastman 
were  much  more  rapid  than  those  of  the  German  make  sent 
with  the  instrument.  The  pictures  procured  by  Dr.  Rawls 
were  excellent,  and  we  felt  that  with  practice  a  two-piece 
picture  could  be  made  to  include  the  entire  base  of  the  bladder. 

The  study  was  discontinued  during  the  summer.  When 
resumed  in  the  fall  it  was  found  that  all  the  plates  on  hand 
had  become  fogged,  and  we  have  been  unable,  in  spite  of 
persistent  effort,  to  have  more  made  on  account  of  the  ex-tra 
thin  glass  required  and  the  inability  of  the  Eastman  Company 
to  obtain  this  from  abroad. 

This  paper,  for  the  reason  given,  is  of  necessity  therefore 
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a  preliminary  report.  The  study  will  be  continued  with  the 
aid  of  the  photographic  pictures  as  soon  as  the  needed  plates 
can  be  obtained. 

The  operations  upon  the  patients  examined  included  in 
addition  to  those  for  cystocele  and  posterior  wall  repairs: 
hysterectomies,  interposition,  and  trisection  operations  for 
procidentias,  also  abdominal  operations  on  the  uterus  and 
adnexa. 

For  the  purpose  of  this  preliminary  report  12  patients 
were  found  to  have  a  practically  normal  plane  of  the  base  of 
the  bladder;  3  of  these  had  a  mild  trigonitis.  The  character 
of  cystocele  operations  done  upon  these  patients  varied 
greatly.  The  larger  number  consisting  of  freeing  the  bladder 
from  the  vaginal  mucosa  and  uterus,  coapting  the  prevesical 
fascia  under  the  bladder,  and  approximating  the  vaginal 
mucosa  after  the  excess  had  been  removed.  A  few  of  the 
operations  were  a  simple  separation  of  the  vaginal  mucosa  on 
each  side  of  the  median  incision,  the  removal  of  the  excess, 
and  an  approximation  of  the  edges  under  the  bladder.  One 
was  after  the  old  Emmet  method  and  one  by  anchoring  the 
bladder  on  a  higher  plane  to  the  broad  ligaments  and  uterus 
after  its  previous  separation  from  the  vaginal  mucosa  and 
uterus. 

In  another  series  of  cases  the  base  of  the  bladder  was 
found  to  be  thrown  into  horizontal  folds  of  varying  degrees 
of  prominence.     There  were  8  patients  in  this  group. 

In  half  of  these  there  was  no  displacement  of  the  ureter 
mouths;  in  the  other  4  this  displacement  was  very  noticeable. 
The  character  of  operations  done  in  these  cases  were  as  fol- 
lows: In  3  cases,  after  the  separation  of  the  bladder  from 
the  vaginal  mucosa  and  the  uterus ;  the  prevesical  fascia  was 
united  under  the  bladder;  the  excess  of  the  mucosa  was 
removed  and  the  edges  coapted.  In  3  others,  after  the 
separation  of  the  bladder  from  the  mucosa  and  the  uterus, 
the  base  of  the  bladder  was  anchored  by  silk  sutures  higher 
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up  on  the  broad  ligament  and  uterus  or  to  the  shelf  made  by 
the  united  broad  ligaments  if  the  uterus  was  removed.  In 
one  case  an  oval  denudation  was  made  on  the  anterior  wall 
and  the  edges  coapted. 

The  cystoscopic  examination  of  these  8  patients  showed, 
as  stated,  the  base  of  the  bladder  in  each  instance  to  be 
throwii  into  horizontal  folds  of  varying  depth  and  extent. 
In  some  the  mouths  of  the  ureters  were  found  displaced,  and 
in  others,  in  addition  to  the  displacement,  one  or  both  could 
not  be  located.  Trigonitis  of  a  mild  degree  of  the  granular 
or  membranous  type  was  the  usual  accompaniment. 

The  uniform  method  of  putting  300  c.c.  of  water  in  the 
bladder  was  followed  in  the  entire  cystoscopic  study,  ^\^len 
abnormalities  were  found  as  in  these  and  other  cases  the 
bladder  was  distended  to  its  full  capacity  to  determine 
whether  or  not  the  folds  would  disappear.  In  no  instance 
was  this  accomplished.  The  convolutions  and  sulci  remained 
as  first  seen  under  the  300  c.c.  distention,  showing  that  they 
were  of  a  permanent  character. 

The  kind  of  operation  done  did  not  seem  to  bear  in  a  marked 
degree  upon  the  character  and  extent  of  the  permanent 
folds  found  to  be  present.  As,  for  instance,  in  No.  14641  the 
bladder  had  been  separated  from  the  uterus  and  the  vaginal 
mucosa  and  the  prevesical  fascia  united  underneath.  The 
vaginal  examination  did  not  show  a  perfect  end-result.  The 
cystoscopic  examination  showed  the  bladder  mucous  mem- 
brane thrown  into  many  convolutions.  The  capillaries  of 
the  bladder  were  dilated  throughout,  the  ureter  mouths  could 
only  be  seen  by  holding  the  cystoscope  in  almost  a  perpen- 
dicular position.  In  Nos.  15559  and  14382  the  cystocele 
operations  were  of  the  same  character  as  that  of  the  previous 
patient.  The  folds  of  the  base  of  the  bladder  were  present 
in  both,  yet  in  a  much  less  degree.  The  ureter  mouths  in 
these  instances  were  easily  seen. 

Again  in  Nos.  13653,  13541  and  13950  the  base  of  the 
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bladders  were  attached  on  a  higher  plane  by  linen  sutures 
to  the  shelf  formed  by  the  broad  ligaments  when  a  hysterec- 
tomy was  done,  or  to  the  broad  ligaments  and  uterus  if  the 
uterus  was  retained.  In  one  of  these,  No.  13541,  the  vaginal 
examination  gave  an  excellent  result,  yet  the  interior  of  the 
bladder  was  in  a  badly  folded  state.  No.  13653  did  not 
show  so  good  an  anatomical  result,  yet  the  base  of  the  bladder 
was  not  thrown  in  as  many  folds.  In  No.  13950  the  final 
anatomical  result  was  not  altogether  satisfactory  as  the 
cystocele  and  rectocele  had  in  part  returned;  here  the  folds 
in  the  base  of  the  bladder  were  at  a  minimum. 

In  No.  16371  the  patient  on  w^hom  an  oval  denudation  of 
the  anterior  wall  was  done,  followed  by  coaptation  of  the 
edges,  showed  a  deep  sulcus  to  the  left  of  the  trigone,  with  a 
granular  trigonitis. 

As  an  end-result  in  all  of  the  8  patients  under  consideration 
in  this  group  we  found  that  in  6  there  were  no  urinary 
sjTnptoms;  with  the  remaining  2  the  urinary  s>Tnptoms 
prior  to  the  operations  were  improved. 

In  a  third  group  of  patients  the  folds  of  the  base  of  the 
bladders  were  found  to  be  from  side  to  side  (transverse), 
opposite  to  the  direction  of  the  folds  of  the  bladder  bases  of 
those  just  reviewed.     There  were  also  8  included  here. 

The  convolutions  varied  in  degree,  and,  as  w^th  the 
previous  group,  they  could  not  be  obliterated  by  the  full 
distention  of  the  bladder.  The  character  and  degree  of  the 
convolutions,  as  in  the  previous  cases,  did  not  bear  any 
definite  relation  to  the  kind  of  operations  done.  In  5  of 
these,  while  the  folds  varied  in  character,  the  condition  of  the 
base  of  the  bladder  was  equally  bad  in  all  of  them.  In  3, 
Nos.  15160,  16462  and  15618,  the  bladder  had  been  anchored 
to  the  broad  ligament  and  uterus  on  a  higher  plane.  In  the 
other  2,  Nos.  14017  and  15078,  the  prevesical  fascia  was 
united  under  the  bladder  after  its  separation  from  the  vaginal 
mucosa  and  the  uterus.     In  the  remaining  3  the  convolutions 
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were  at  a  minimum,  yet  the  operation  was  of  the  same  char- 
acter as  that  done  on  the  two  patients  before,  that  of  suturing 
the  prevesical  fascia  under  the  separated  bladder. 

As  in  the  previous  group  no  vesical  irritation  that  was 
present  could  be  charged  up  to  the  operation.  In  2  the 
patients  were  cured  of  their  vesical  symptoms.  In  another 
2  the  s^Tnptoms  were  improved.  In  2  others  there  was  no 
improvement,  yet  the  patients  stated  that  they  were  no  worse 
than  before  the  operations.  In  1  the  patient  had  no  symp- 
toms before  or  after. 

The  final  group  of  cases  brought  together  are  those  on 
whom  the  uterus  was  interposed  between  the  bladder  and  the 
vaginal  layers.  Also  cases  in  which  the  uterus  was  reduced 
in  size  by  removing  a  large  wedge  before  interposition. 

This  class  includes  10  patients.  As  would  be  expected 
the  bladder  base  was  thrown  into  a  large  horizontal  fold  ^s-ith 
deep  sulci  on  one  or  both  sides,  and  frequenth'  additional 
sulci  were  above  the  fold  formed  by  the  interposed  uterus. 
The  ureter  mouths  were  displaced  in  every  instance,  and  in 
almost  every  case  one  or  both  were  located  with  difficulty. 
In  4  cases  one  of  the  ureters  could  not  be  found. 

Trigonitis,  with  the  frequent  presence  of  dilated  capillaries 
throughout  the  entire  bladder  mucosa,  was  the  rule.  In  one 
instance,  No.  16195,  this  congestion  of  the  base  was  marked. 
INIicturition  was  more  frequent  than  before  the  operation. 
Here,  as  previously  stated,  the  ureter  mouths  could  only  be 
found  by  holding  the  cystoscope  almost  perpendicular  to  the 
floor.  The  vesical  sjTnptoms  of  the  patients  of  this  group 
were,  as  with  the  previous  groups,  remarkably  negative; 
7  patients  were  free  from  any  vesical  irritation  or  frequent 
urination,  while  with  1  the  loss  of  control  before  the  operation 
was  not  relieved.  In  1  there  were,  as  stated,  no  symptoms 
before  the  operation.  Since  the  operation,  however,  she  had 
frequent  micturition.     This  patient  had  a  marked  trigonitis. 

This  detailed  review  of  the  studv  of  the  end-results  on  these 
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patients,  from  the  view-point  of  the  anatomical  condition  in 
whicli  the  base  of  the  bladder  is  left,  is  not  of  a  flattering 
character.  That  the  abnormal  conditions  found  were  of 
permanent  character  cannot  be  questioned,  since  they  did 
not  disappear  under  full  distention. 

Operators  have  not,  as  far  as  I  know,  given  the  condition 
of  the  interior  of  the  bladder  any  consideration  in  cystocele 
operations,  our  whole  thought  has  been  centered  on  restoring 
the  anterior  vaginal  wall  to  an  apparent  normal  state  by  such 
a  character  of  operation  as  would  ensure  a  permanent  result. 
The  bladder  interior  is  a  remarkably  tolerant  organ  and 
seems  to  require  bacterial  infection  before  symptoms  result. 
This  fact  has  been  long  recognized  and  is  accentuated  by  this 
study.  In  the  entire  number  of  patients  examined  only  2 
were  found  to  have  vesical  symptoms  as  a  sequel  to  the 
operation.  To  the  contrary,  with  many,  the  frequencj^  of 
urination  complained  of  before  operation  was  either  improved 
or  cured  as  a  result  of  the  operation. 

The  fact,  however,  remains  that  with  our  prevailing 
methods  of  repairing  cystoceles  and  operating  for  procidentias 
the  base  of  the  bladder,  as  seen  through  the  cystoscope,  is, 
in  the  majority  of  instances,  thrown  into  folds  and  sulci. 

The  query  naturally  presents  itself  that  although  appar- 
ently there  is  no  disturbance  as  a  result  of  this  departure  from 
the  normal  plane-like  floor,  does  not  such  a  state  render  more 
possible  some  future  disturbance  of  a  systemic  character? 

The  dowTiward  peristalsis  of  the  ureters  with  the  valve- 
like action  of  the  mouths  is  recognized.  In  the  presence, 
however,  of  displacements  and  fixation  of  a  part  of  the 
vesical  portion  of  these  ducts,  buried,  as  in  many  instances, 
among  the  artificial  folds,  it  is  not  inconceivable  that  the 
final  result  may  be  far  reaching  in  disturbing  the  general 
health  of  the  patient.  This  can  only  be  a  belief,  yet  I  think 
a  legitimate  one.  The  truth  of  such  a  possibility  cannot, 
from  the  nature  of  the  condition,  be  determined  except  by 
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painstaking  investigation  of  each  individual  patient  over 
a  long  period  of  years.  This  is  hardly  possible  from  the 
nomadic  character  of  the  average  hospital  patient.  The 
departure,  however,  from  the  normal  plane  of  the  trigone  with 
its  interference  with  the  complete  emptying  of  the  bladder, 
as  is  the  case  in  some  instances,  must  predispose  to  bacterial 
infection  with  its  resulting  symptoms  and  sequelae. 

As  seen  from  a  study  of  these  patients  the  kind  of  opera- 
tions done  did  not  appear  to  have  any  connection  with  the 
extent  of  the  distortion  of  the  base  of  the  bladder.  In 
anchoring  the  bladder  base  to  a  higher  plane  with  sutures 
attaching  it  to  the  broad  ligament,  proportionately  as  many 
abnormalities  were  produced  as  by  the  other  method  of  having 
the  bladder  free  after  its  separation  from  the  uterus  and 
bringing  together  the  tissues  underneath  it.  With  these 
patients,  where  the  bladder  base  was  found  free  of  convolu- 
tions, the  same  general  character  of  operation  had  been  done 
as  in  those  having  convolutions. 

The  degree  of  the  cystocele  found  at  the  first  examination 
has  never  been  noted  in  the  history  of  the  patient,  the  single 
word  "cystocele"  covering  an  extensive  prolapse  of  the 
anterior  wall,  as  also  one  of  a  very  mild  character. 

It  is  in  this  difference  of  degree  of  the  anterior  prolapse 
that  I  believe  exists  in  a  measure  the  key  as  to  whether  the 
base  of  the  bladder  is  left  in  a  normal  or  convoluted  state. 
At  least  following  the  examinations  done  on  the  patients 
we  have  studied,  unquestionably,  patients  with  only  a 
moderate  prolapse,  upon  whom  a  small  area  of  separation 
of  the  mucosa  is  done,  are  less  liable  to  extensive  folding  of 
the  base  than  those  of  an  extensive  prolapse,  with  a  pro- 
portionately larger  separation. 

This  brings  up  the  contraction  and  involution  of  the  over- 
distended  bladder  tissues.  It  has  been  heretofore  supposed, 
though  little  attention  has  been  paid  to  it,  that  these  tissues 
when  given  their  proix'r  support,  would  undergo  an  involu- 
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tion  and  return  to  a  normal  state.  Undoubtedly  this  does 
take  place  to  some  extent,  but,  as  has  been  shown,  it  is  not  a 
complete  process. 

The  extent  of  the  folding  and  formation  of  sulci  in  and 
around  the  base  of  the  bladder  will  depend  on  the  degree  of 
freedom  of  the  separated  bladder  from  the  underlying  mucosa 
and  fascia  and  also  from  the  uterus.  A  free  separation  from 
the  mucosa  and  fascia  will  enable  the  operater  to  coapt  the 
fascial  pillars  with  the  minimum  amount  of  puckering  of 
the  overlying  free  bladder  w^all.  If  this  is  associated  with  a 
free  separation  of  the  bladder  from  the  uterus  the  likelihood 
of  the  formation  of  puckers  in  and  around  the  ureter  mouths 
will  be  reduced  to  a  minimum. 

Dr.  Rawls  is  enthusiastic  in  his  belief  that  if  care  is  exer- 
cised in  preserving  the  fascial  pillars  of  the  bladder  when 
separating  the  vaginal  mucosa,  and  equal  attention  is  devoted 
to  freeing  the  bladder  from  these  pillars  and  from  its  uterine 
attachment,  equally  good  results  will  be  obtained  in  all 
degrees  of  cystocele  not  only  as  to  the  vaginal  aspect,  but 
also  in  a  minimum  of  folding  of  the  base  of  the  bladder,  if 
not  practically  in  the  absence  of  them. 

A  continuation  of  this  study  will  be  kept  up  with  the  hope 
that  we  may  be  able  to  settle  in  our  owti  minds  the  essential 
features  of  the  operation  that  will  not  only  give  a  permanent 
vaginal  restoration  of  the  prolapsed  anterior  wall,  but  also 
in  so  doing  will  leave  the  base  of  the  bladder  in  the  normal 
plane. 


A  SUBTOTAL  VAGINAL  HYSTERECTO:\n'  TECHXIC 

EQUALLY  APPLICABLE  TO  CASES  WITH 

OR  WITHOUT  PROCIDENTIA  LTERI 

OR  CYSTOCELE 


By  Dougal  Bissell,  M.D. 
New  York 


During  a  certain  stage  in  the  evolution  of  gynecological 
surgery,  hysterectomy  per  vaginam  supplanted  hysterectomy 
per  abdomen  because  of  the  high  mortality  by  the  latter 
route,  \^^lile  the  mortality  was  lowered  by  the  vaginal 
route  the  results  with  respect  to  the  relief  of  symptoms  were 
less  satisfactory,  chiefly  for  the  reason  that  complications 
were,  by  the  vaginal  route,  more  difficult  to  correct. 

The  great  advance  in  surgical  technic  directed  the  oper- 
ator again  to  the  abdominal  route,  and  this  route  is  now 
accepted  as  preferable  in  the  majority  of  cases  demanding 
total  or  subtotal  hysterectomy,  while  the  vaginal  route  is 
considered  the  route  of  choice  in  selected  cases  only. 

The  first  recorded  description  with  which  I  am  acquainted 
of  a  subtotal  vaginal  hysterectomy  in  which  the  entire 
mucosa  of  the  corpus  and  cervix  was  removed,  and  in  which 
the  remaining  narrow  strips  of  muscular  tissue  on  the  broad 
ligament  were  reunited,  was  made  by  Dr.  F.  F.  Simpson, 
May  8,  1915;  and  it  seems  most  fitting  that  there  should  be 
presented  to  this  l>ody.  over  which  he  now  presides,  a  brief 
survey  of  the  work  I  have  had  the  opportunity  of  doing  in 
this  particular  field. 

Gyu  Soc  39 
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The  plan  generally  adopted  in  total  vaginal  hysterectomy 
is  (1)  to  separate  completely  from  the  cervix  the  tissues 
surrounding  it  and  then  attack  the  tissues  flanking  the 
corpus  from  below  upward;  (2)  to  open  anteriorly  and 
posteriorly  the  vaginal  vault  and  thus  invade  the  pelvic 
area  of  the  peritoneal  cavity;  (3)  to  ligate  the  uterine  and 
uteroovarian  arteries. 

The  extent  to  which  the  tissues  immediately  surrounding 
the  cervix  are  separated,  constitutes  the  first  essential  differ- 
ence in  technic  between  the  total  vaginal  hysterectomy  as 
generally  adopted  and  subtotal  vaginal  hysterectomy  as 
here  described. 

After  the  initial  incision  about  the  cervix  is  made  in  sub- 
total vaginal  hysterectomy  and  the  cellular  tissues  imme- 
diately below  the  vaginal  mucosa  are  encountered  the  tissues 
about  the  posterior  and  lateral  cervical  areas  are  freed  only 
to  a  comparatively  limited  extent,  while  anteriorly  the  tissues 
are  separated  completely  so  that  the  approach  to  the  peri- 
toneal cavity  is  anterior  and  not  both  anterior  and  posterior. 
The  essential  feature  of  difference,  therefore,  in  this  stage 
of  the  technic  is  the  preservation  of  the  tissues  separating 
Douglas's  cul-de-sac  from  the  vagina.  Through  the  anterior 
peritoneal  opening  the  corpus  is  delivered,  and  immediately 
on  delivery  the  cervix  is  forced  back  into  the  vaginal  vault 
and  a  strip  of  gauze  passed  through  the  opening  so  as  to 
protect  the  cavity  and  prevent  the  intestines  and  omentum 
protruding.  The  next  step  is  directed  to  the  control  of 
bleeding.  To  accomplish  this  a  forcep  is  made  to  straddle 
the  broad  ligament  on  each  side  so  as  to  compress  in  its 
grasp  both  the  uterine  and  ovarian  arteries;  or  a  temporary 
suture  is  made  to  surround  each  vessel.  With  the  corpus 
protruding  through  the  vaginal  vault,  resection  of  it  becomes 
a  comparatively  simple  procedure.  An  incision  is  now  begun 
on  one  side  of  the  fundus  about  1  cm.  from  the  insertion 
of  the  Fallopian  tube  and  extended  downward  through  the 
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lateral  musculature  to  a  point  a  little  above  the  uterosacral 
ligament  insertion.  A  similar  incision  is  made  on  the 
opposite  side.  Should  the  forceps  fail  to  control  the  bleed- 
ing the  branch  arteries  penetrating  the  musculature  are 
individually  ligated.  The  cervix  is  then  forced  upward  and 
forward  and  steadied  by  two  fingers  in  the  vagina.  The 
lateral  incisions  are  now  continued  anteriorly  along  the 
border  of  the  cervix  to  where  the  cellular  or  fascial  tissue 
has  been  freed.  The  cervix  is  now  dissected  from  the  pos- 
terior tissues  without  opening  into  Douglas's  cul-de-sac. 
In  order  to  completely  eliminate  all  the  mucosa  the  tissues 
in  each  tubal  area  of  the  muscular  strips  are  dug  out. 

The  muscle  strips  left  on  the  broad  ligament  are  now  united 
with  an  occasional  interrupted  chromic  gut  and  a  continuous 
plain  catgut  suture,  care  being  taken  not  to  include  the  area 
of  tissue  along  which  the  uterine  artery  on  each  side  traverses. 
The  strip  of  gauze  is  now  withdrawn  from  the  peritoneal 
cavity  and  the  reconstructed  muscle  body  is  either  returned  to 
the  cavity  or  interposed  between  the  base  of  the  bladder  and 
the  anterior  vaginal  wall  and  there  anchored.  If  returned 
to  the  abdominal  cavity  the  posterior  and  part  of  the  inferior 
vesical  walls  are  anchored  to  the  anterior  peritoneal  surface 
of  the  muscle  body.  The  closure  of  the  vaginal  wound  is 
done  with  the  same  exactness  as  is  the  closure  of  an  abdominal 
wound.  That  is,  the  lateral  tissue  areas  which  had  pre- 
viously been  attached  to  the  cervix  are  penetrated  deeply 
from  side  to  side  by  several  interrupted  chromic  gut  sutures 
No.  2  or  kangaroo  tendon.  When  these  sutures  are  tied  the 
so-called  cardinal  ligaments,  constituting  the  most  important 
part  of  the  pelvic  diaphragm,  are  directly  united.  The  deep 
structures  of  the  anterior  wall  are  approximated  by  inter- 
rupted chromic  gut  or  kangaroo  tendon  and  the  anterior 
vaginal  wall  closed  with  interrupted  chromic  gut  sutures.  A 
strip  of  iodoform  gauze  is  snugly  packed  in  the  vagina  and 
removed  in  five  or  six  days;  this  packing  is  chiefly  for  the 
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purpose  of  affording  temporary  support  to  the  reconstructed 
tissues.  Lacerations  of  the  pelvic  floor,  of  course,  are 
repaired  when  necessary. 

If  procidentia  uteri  exists  as  the  indication  for  operation, 
or  as  a  compUcation,  which  was  the  case  with  most  of  the 
operations  here  reported,  then  to  prevent  descent  of  the 
vaginal  vault  after  the  uterus  has  been  removed  the  utero- 
sacral  ligaments  are  utilized  in  one  of  several  ways.  They 
may  be  transfixed  with  a  chromic  gut  or  linen  suture  about 
3  cm.  from  their  uterine  insertions  or  they  may  be  severed 
at  their  uterine  insertions  and  their  free  ends  secured  with 
chromic  gut  or  linen.  These  sutures  are  now  used  as  guide 
and  pass  through  an  opening  made  in  the  posterior  tissues 
separating  the  vagina  from  Douglas's  cul-de-sac.  The 
ligaments  are  now  pulled  through  the  opening  and  anchored 
by  means  of  the  traction  sutures  attached  to  them  to  the 
posterior  cut  edges  of  the  vaginal  mucosa  in  the  vault  of  the 
vagina.  The  fixation  of  the  ligaments  to  the  upper  vaginal 
structures,  combined  with  the  union  of  the  lateral  fascial 
tissues,  prevent  the  prolapse  of  the  vaginal  vault. 

The  reconstructed  muscle  body  may  be  managed  in  one  of 
two  ways:  The  body  may  be  returned  to  the  peritoneal  cavity 
or  interposed  between  the  bladder  and  the  anterior  wall.  If 
the  body  is  returned  to  the  peritoneal  cavity  the  manage- 
mentof  the  bladder  walls  and  the  pelvic  fascial  structure 
is  as  before  described.  A  considerable  portion  of  the  over- 
stretched vaginal  wall  is  cut  away  so  that  when  united  it  will 
be  tense  and  render  additional  support.  Sometimes  the 
anterior  wall,  like  the  uterus,  is  considerably  hypertrophied ; 
when  this  is  the  case  the  mucosa  can  be  removed  in  part 
from  one  lateral  strip  and  the  strips  ov^erlapped  so  as  to  give 
additional  strength.  If  the  body  is  interposed  one  silkworm- 
gut  suture  in  the  fundus  anchors  this  portion  of  the  body 
immediately  beneath  the  neck  of  the  bladder.  The  latter 
fascial  tissues  are  then  united  under  the  entire  lower  surface 


DOUG  A  L  BISSELL  613 

of  the  body  to  form  a  supporting  shelf.  The  anterior  vaginal 
wall  is  then  trimmed  as  necessity  demands  and  united  with 
interrupted  chromic  gut  sutures  Xo.  2. 

If  cystocele  exists  as  a  complication  or  indication  for 
operation  the  same  procedure  as  adopted  for  correction  of 
procidentia  uteri  will  suffice. 

The  time  of  study  covered  is  not  sufficient  to  permit  of 
definite  conclusions  with  respect  to  ultimate  results  when 
procidentia  uteri  or  cystocele  existed,  but  sufficient  data 
has  been  accumulated  to  pennit  of  intelligent  discussion 
regarding  the  value  of  subtotal  vaginal  hysterectomy  per  se. 
Thirty-four  subtotal  vaginal  hysterectomies  compose  the 
number  done  on  my  service  at  the  Woman's  Hospital  during 
the  past  two  years  from  which  this  study  is  made.  In  25 
cases  the  indications  for  operation  were  procidentia  uteri 
and  cystocele.  In  7  the  indications  for  operation  were  fibroid 
of  the  uterus,  procidentia,  and  cystocele;  1  retroversion  with 
tubercular  history;  1  cystocele  without  procidentia.  The 
average  age  was  forty-eight  years.  The  average  length  of 
the  entire  uterus  was  10.7  cm.  In  5  cases  the  cervix  uteri 
presented  an  extreme  degree  of  hypertrophy  measuring  o 
to  7  cm.  in  diameter.  The  muscle  body  was  interposed 
twenty-eight  times  and  returned  to  the  peritoneal  cavity 
six  times.  The  average  postoperative  temperature  was 
101.1°. 

I  have  been  able  to  study  the  result  in  22  cases  operated  on 
between  eight  and  twenty-four  months  ago;  12  of  these 
were  done  between  one  and  two  years  ago  and  10  between 
eight  and  twelve  months  ago.  In  every  instance  prolapse 
of  the  vaginal  vault  was  corrected.  In  5  instances  cystocele 
recurred. 

In  10  cases  done  between  one  and  two  years  ago  and  in  7 
cases  less  than  one  year  ago  the  results  in  every  respect  were 
satisfactory,  excepting  in  one  instance  in  which  a  vesico- 
vaginal fistula  followed  operation,  an  accident  which  might 
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occur  with  any  vaginal  hysterectomy  technic.  In  the 
majority  of  instances  the  depth  of  the  vagina  remained  prac- 
tically the  same  as  before  the  operation.  The  remaining  12 
cases  done  within  the  past  six  months  were  satisfactory  on 
leaving  the  hospital,  but  sufficient  time  has  not  elapsed  as 
yet  to  determine  results.  With  regard  to  the  immediate 
sequelfe  following  operation  there  was  no  instance  of  second- 
ary hemorrhage  or  excessive  oozing.  Five  serious  infections 
occurred,  of  which  1  died;  4  of  these  followed  interposition 
of  the  muscle  body,  and  1  followed  the  return  of  the  muscle 
body  to  the  peritoneal  cavity.  Gauze  drainage  was  used 
in  3  of  these  infected  cases,  with  no  deaths.  In  2  drainage 
was  not  used,  with  one  death. 

Conclusions.  Five  cases  of  infection  out  of  the  34  cases 
operated  upon,  1  of  these  terminating  in  death,  leads  me  to 
the  inevitable  conclusion  that  the  element  of  danger  which 
every  vaginal  hj'^sterectomy  technic  encounters  because  of 
the  impossibility  of  securing  a  clean  field  through  the  vaginal 
canal,  has  not  been  lessened  by  the  technic  here  employed; 
and  that  though  subtotal  vaginal  hysterectomy  has  several 
advantages  over  total  vaginal  hysterectomy,  particularly 
the  maintenance  of  the  uteroovarian  circulation  in  patients 
who  have  not  reached  their  menopause,  there  is  encountered 
an  element  of  danger  greater  than  that  met  with  in  total 
vaginal  hysterectomy — namely,  the  possibility  of  necrosis 
of  the  muscle  body — and  that  this  danger  is  greater  with 
regard  to  mortality  when  the  reconstructed  muscle  body  is 
retained  in  the  abdominal  cavity  than  when  interposed. 
However,  the  experience  gained  in  these  studies  has  been 
of  value.  I  shall  now  return  to  the  plan  of  total  vaginal 
hysterectomy  previously  adopted,  but  will  add  certain  of  the 
features  here  described — namely,  entering  of  the  peritoneal 
cavity  anteriorly  only  and  attacking  the  corpus  uteri  in 
removing  it  from  above  down  instead  of  from  below  up  and 
then  interposing  the  united  round  and  broad  ligaments 
between  the  bladder  and  anterior  vaginal  wall. 
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A  Brief  Summary  of  the  Infected  Cases.  The  first 
profound  infection  occurred  in  the  second  case  operated  on. 
This  was  a  case  of  complete  procidentia  and  cystocele  of 
long  standing,  with  a  greatly  hjT)ertrophied  cervix  upon 
which  were  two  or  more  large  eroded  patches.  Previous  to 
operation  these  patches  were  cauterized.  Although  the 
tissues  in  the  immediate  area  of  erosion  were  destroyed  the 
danger  of  infection  from  the  long  standing  erosions  could 
not  be  eliminated.  In  this  case,  as  in  several  others,  the 
peritoneal  cavity  was  opened  posteriorly  and  anteriorly  and 
gauze  drainage  was  inserted  in  Douglas's  cul-de-sac.  On 
the  third  day  she  had  a  chill  and  her  temperature  rose  to 
102.4°.  She  was  desperately  ill  for  three  or  four  days,  but 
survived.  She  was  examined  two  years  afterward  and  the 
result  found  was  ideal. 

The  second  infection  occurred  in  the  seventh  case  operated 
on;  this  case  was  also  one  of  long  standing,  with  complete 
procidentia  and  cystocele.  The  cervix  was  not  unusually 
large  nor  eroded.  Technic  used  was  identical  to  that  used 
in  the  first  case.  On  the  third  day  the  temperature  rose  to 
101.2°,  but  at  no  time  did  the  patient  seem  ill.  The  tem- 
perature and  pulse-rate  were  unaccounted  for  until  the 
eleventh  day  after  operation,  when  a  large  necrotic  mass  of 
tissue  escaped  through  the  vagina.  This  patient  had  no 
urinary  disturbance  while  in  bed,  but  it  was  found  that  when 
she  assumed  the  erect  posture  a  small  amount  of  urine 
escaped,  just  enough  to  annoy  her  when  long  on  her  feet. 
She  gave  a  syphilitic  history,  but  the  Wassermann  reaction 
proved  negative.     Eventual  results  were  satisfactory. 

The  third  case  was  one  of  complete  procidentia  and 
cystocele,  with  a  large  hypertrophied  and  eroded  cervix. 
Operation  was  done  as  above  described.  The  temperature 
on  the  third  day  was  102.4°.  Result  after  twelve  months 
was  satisfactory  with  respect  to  procidentia  and  cystocele. 

The  fourth  case  was  one  of  long  standing  upon  which  the 
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broad  and  round  ligaments  had  been  previously  shortened 
per  abdomen  for  the  correction  of  retroversion  of  the  uterus. 
Following  this  operation  she  bore  two  children.  The  uterus 
was  unusually  long  and  measured  15  cm,  on  removal.  The 
reconstructed  muscle  body  was,  in  this  instance,  interposed 
and  the  bladder  anchored  to  its  posterior  or  superior  surface. 
The  posterior  cul-de-sac  was  not  opened.  No  drainage  of 
wound.  Chill  on  the  fourth  day  and  temperature  rose  to 
103°,  pulse  149.  She  was  quite  ill  for  three  or  more  days. 
On  the  eighth  day  a  profuse  and  foul-smelling  discharge  with 
necrotic  material  escaped.  In  this  instance  the  left  uterine 
artery  was  accidentally  cut.  The  patient  recovered;  result 
on  leaving  the  hospital  was  satisfactory. 

The  fifth  case  was  one  of  complete  procidentia  of  the 
uterus  and  bladder  of  long  standing.  The  reconstructed 
muscle  body  was  not  interposed  but  retiu-ned  to  the  peri- 
toneal cavity  and  the  bladder  anchored  to  its  anterior  surface. 
The  cul-de-sac  was  not  opened.  There  was  no  drainage. 
On  the  third  day  the  patient  complained  of  considerable 
discomfort  in  the  lower  abdominal  region,  but  the  s\'mptoms 
were  in  no  way  alarming.  On  the  fourth  day  pain  in  lower 
abdomen  was  considerably  increased  and  the  temperature 
rose  to  102.4°.  On  the  fifth  day  she  suddenly  died.  No 
autopsy. 

Case  History — Complete  Cystocele  Complicated  by  Large 
Fibroid  Tumor.  I  shall  relate  in  detail  only  one  case  because 
it  has  features  in  many  respects  different  from  the  others. 
In  fact  it  is,  strictly  speaking,  not  a  subtotal  vaginal 
hysterectomy,  as  the  corpus  was  first  resected  and  recon- 
structed per  abdomen,  then  the  cervix  was  amputated  and 
the  reconstructed  muscle  body  interposed  per  vaginam. 
Mrs.  D.,  aged  fifty-two  years.  Chief  complaint:  A  large 
body  protruding  from  the  vulva  and  hanging  between  the 
limbs;  difiiculty  in  emptying  the  bladder;  menorrhagia. 
A  large  abdominal  tumor  and  pain  in  the  right  abdominal 


Pj(;.  1.— Before  operation.  Bladder  empty  and  protruding  from 
vidva  S  cm.  Cervix  and  reconstructed  corpus  in  normal  position. 
The  portion  of  the  catheter  Ix^low  the  arrow  is  in  the  bladder.  The 
portion  of  the  catheter  above  the  arrow,  to  which  is  attached  an  artery 
forceps  in  order  to  prevent  the  mercury  in  the  catheter  escaping,  is 
outside  of  the  body.  The  urethra  is  situated  at  the  meeting  of  these 
two  portions  of  the  catheter,  or  just  a  little  below  the  arrow  point. 


Fig.  2. — Two  years  after  operation.  That  portion  of  the  catheter 
between  the  three  arrows  shows  the  position  of  the  bladder.  The 
urethra  is  situated  between  the  middle  arrow  and  the  right  angle  of 
catheter  at  its  lowest  extremity. 
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region.  Married  twenty-six  years.  Four  children.  Uterus 
completely  prolapsed  after  the  first  labor  years  ago.  Labor 
normal  in  character.  Was  operated  on  twenty  years  ago  for 
prolapse  of  the  uterus.  The  organ  again  prolapsed  after 
eight  months.  She  then  wore  a  Thomas  cup  pessary,  with 
relief  for  a  time.  For  six  or  more  years  the  uterus  has  not 
protruded  from  the  vulva,  but  the  bladder  prolapsed  to  an 
extreme  degree  and  the  abdomen  became  much  enlarged. 
The  condition  as  presented  demanded  a  combination  of 
surgical  procedures  not  usually  resorted  to  for  the  repair  of 
cystocele.  It  was  recognized  that  no  operation  could  be 
performed  for  the  relief  of  the  cystocele  until  the  large  fibroid 
of  the  uterus  which  filled  the  pelvis  and  the  lower  abdomen 
was  removed.  My  plan  was  to  first  remove  the  fibroid 
uterus.  This  was  done  through  a  median  abdominal  incision. 
Both  ovarian  and  uterine  arteries  were  temporarily  secured 
and  the  uterus  resected  in  such  a  way  as  to  leave  a  strip  of 
muscular  tissue  on  each  side  of  the  broad  ligaments.  These 
strips  were  united  with  interrupted  catgut  sutures  resulting 
in  a  muscle  body  very  nearly  the  size  of  a  normal  uterus.  It 
may  be  interesting  here  to  note  incidentally  that  although  a 
large  amount  of  chromic  gut  and  plain  catgut  suture  material 
was  used  in  reconstructing  this  body,  and  a  large  amount  of 
plain  catgut  was  used  in  closing  the  long  incision  necessitated 
by  the  large  fibroid,  her  temperature  by  rectum  during  the 
first  ten  days  did  not  exceed  100.2°.  It  was  my  purpose  in 
forming  this  muscle  body  to  utilize  it  in  the  future  as  a 
shelf  upon  which  to  rest  the  bladder.  Six  weeks  after  the 
abdominal  operation  the  cervix  was  amputated  and  the  peri- 
toneal cavity  entered  per  vaginam  anteriorly.  The  newly 
constructed  body  was  then  delivered,  and  after  freeing  a  few 
adhesions  it  was  interposed  between  the  bladder  and  the 
anterior  vaginal  wall.  The  ultimate  result  in  this  case,  two 
years  or  more  now  having  passed,  is  most  satisfactory,  and 
as  evidence  I  present  the  accompanying  two  x-ray  pictures. 
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The  first  taken  immediately  before  operation  and  the  second 
two  years  after  operation.  In  the  first  picture  is  seen  a 
rubber  catheter  filled  with  mercury  passed  into  the  bladder; 
here  the  bladder  is  clearly  demonstrated  to  be  hanging  out 
of  the  vulva  several  inches.  In  the  second  picture  the 
catheter  in  the  bladder  is  seen  to  be  on  a  plane  with  the 
normal  anterior  vaginal  wall. 


DISCUSSION  ON  THE  PAPERS  OF  DRS.  WATKINS, 
BROUN  AND  RAWLS  AND  BISSELL 

Dr.  Hermann  J.  Boldt,  New  York  City. — I  have  been  much 
interested  in  the  papers  presented  to  us  regarding  the  opera- 
tions necessary  during  the  child-bearing  period  for  posterior 
displacements  and  descensus  of  the  uterus.  I  have  given  up 
operations  for  displacement  of  the  bladder  entirely  and  have 
limited  myself  to  an  extensive  colporrhaphy,  that  is,  as  extensive 
an  operation  as  circumstances  would  warrant,  and  I  will  call 
attention  to  a  feature  to  which  Dr.  Watkins  has  directed  our 
attention — namely,  be  sure  to  get  away  that  part  of  the  vaginal 
mucosa  directly  beneath  the  meatus  urinarius  because  that 
always  comes  down,  and  it  is  essential  to  get  that  away;  then 
the  necessary  plastic  operation  on  the  floor  of  the  pelvis,  and 
winding  up  with  an  abdominal  operation,  a  Gilliam  suspension 
of  the  uterus,  in  all  that  class  of  patients,  bringing  the  uterus 
up  as  high  as  we  can  possibly  bring  it.  I  have  found  that  in 
doing  the  operation  in  that  way  we  will  avoid,  as  a  rule,  vesical 
svTnptoms  subsequently  and  bring  about  a  permanent  cure  of 
the  patient,  not  in  all  instances,  but,  as  a  rule,  we  will  be  able 
to  bring  it  about  in  the  greater  number. 

In  touching  upon  Dr.  Bissell's  paper,  I  will  say  that  the  large 
mortality  from  his  technic  of  subtotal  hysterectomy  does  not 
strike  me  favorably,  and  I  should  therefore  hesitate  to  follow 
that  method. 

In  regard  to  the  question  Dr.  Broun  brought  up  it  has 
impressed  me  favorably,  and  I  can  verify  every  word  he  has 
said. 
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Dr.  Henry  P.  Xf.wmax,  San  Diego,  California. — In  discus- 
sing this  subject  at  the  meeting  of  the  California  State  Medical 
Society  in  San  Diego  a  few  weeks  ago,  I  took,  in  regard  to  the 
operative  treatment  of  cystocele  and  prolapse,  much  the  same 
position  as  outlined  by  Dr.  Watkins,  and  am  pleased  to  say  can 
confirm  by  a  fairly  wide  clinical  experience  much  that  has  been 
presented  by  the  essayist. 

In  the  so-called  "advancing"  operation  I  have  found  that  it 
is  not  always  necessary  to  enter  the  peritoneal  cavity  (between 
bladder  and  uterus),  but,  by  simply  dissecting,  sufficiently  high 
up,  the  vesico-uterine  folds  or  reflected  peritoneum  from  the 
bladder  and  uterus,  retentive  sutures  can  be  so  placed  as  to 
hold  the  uterus  firmly  forward  and  afford  ample  support  to 
the  superimposed  bladder.  This  not  only  simplifies  the  opera- 
tion but  removes  all  danger  of  peritoneal  involvement  when 
done  upon  suitable  cases. 

Again,  in  regard  to  the  classical  amputation  of  the  cervix  as 
an  accessory  operation,  while  amputations  are  indicated  in  cer- 
tain conditions,  I  prefer  to  correct  pathological  and  anatomical 
defects,  meet  the  various  special  indications,  and  restore  and 
maintain  normal  contour  and  function  (in  the  somewhat  changed 
relations  to  neighboring  organs),  by  doing  tracheloplasty  {Tr. 
Am.  Gyn.  Soc,  xxxvi,  507,  and  Jour.  Am.  Med.  Assn.,  xxxvi, 
1088),  which  is  not  necessarily  an  amputation. 

Dr.  Hiram  N.  Vineberg,  New  York  City. — There  are  some 
questions  I  would  like  to  ask  Dr.  Watkins.  In  suturing  the 
broad  ligaments  in  front  of  the  cervix,  I  would  like  to  ask 
whether  he  ligates  the  uterine  arterj'  before  he  cuts  the  broad 
ligament. 

Dr.  Watkins. — I  usually  keep  inside. 

Dr.  Vineberg. — As  to  the  suturing  of  the  round  ligament,  I 
do  not  see  that  there  is  any  advantage  in  his  description  from 
that  which  I  described  over  fifteen  years  ago  of  suturing  the 
round  ligaments  to  the  vaginal  wall.  I  should  be  afraid  to  use 
buried  silk.  That  has  been  used  and  given  up.  Even  at  some 
distance  from  the  bladder  buried  silk  has  worked  its  way  into 
the  bladder.  I  think  what  Dr.  Watkins  describes  as  a  circular 
suture  is  that  which  I  described  some  time  ago  as  the  subpubic 
fascial  suture,  and  that  is  sufficient,  as  a  rule,  to  cure  cystoceles 
without  doing  a  complicated  operation  besides.  In  that  class 
of  cases  I  have  had  excellent  results.    In  trying  to  cure  the  retro- 
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version  by  suturing  the  round  ligaments  to  the  vaginal  wall 
the  results  are  not  so  good;  at  least,  one  out  of  four  will  recur 
in  time. 

I  should  like  to  have  Dr.  Watkins  explain  a  little  more  about 
the  broad  ligament,  as  I  could  not  follow  him  very  well  about 
buttonholing  the  vaginal  wall  in  front  of  the  cervix.  If  I 
understood  the  description  of  the  operation,  he  first  makes  a 
transverse  incision  through  the  vaginal  wall  across  the  cervix, 
then  a  longitudinal  one  is  made  where  he  separates  the  bladder. 
I  would  like  to  ask  him  what  part  he  buttonholes  in  order  to 
suture  together. 

Dr.  Watkins. — That  was  the  Baldwin  operation. 

Dr.  Vineberg. — Then  you  described  two  different  opera- 
tions? 

Dr.  Watkins. — Yes. 

Dr.  John  W.  Keefe,  Providence,  Rhode  Island  (by  invita- 
tion).— In  considering  the  subject  of  cystocele  or  prolapse  of 
the  uterus  it  seems  to  me  we  already  have  a  sufficient  number 
of  operations,  and  that  it  is  unnecessary  to  devise  new  ones. 
The  surgeon,  to  be  a  good  plastic  operator,  should  keep  a  pic- 
ture in  his  mind  as  to  what  the  normal  anatomy  is,  and  then  he 
should  try  and  place  the  uterus  in  as  nearly  normal  position 
as  possible.  When  he  sits  down  to  operate  on  a  case  of  pro- 
lapse I  do  not  think  he  should  conclude  beforehand  that  he 
will  do  this  or  that  operation;  he  should  have  mechanical 
ingenuity,  and  he  should,  as  he  goes  along,  do  what  is  best  for 
that  particular  case,  because  no  two  cases  are  exactly  alike. 
There  are  simple  ways  of  doing  operations  on  the  cervix  and  on 
the  perineum.  I  think  the  operation  of  Dr.  Watkins  is  a  good 
one  for  a  cystocele.  I  should  like  to  mention  three  cases  briefly 
out  of  a  number  I  have  done  for  prolapse  of  the  uterus.  These 
were  aggravated  cases,  with  the  uterus  outside,  following  instru- 
mental delivery  during  first  childbirth.  Dr.  Watkins  said 
amputation  of  the  cervix  was  a  bar  against  subsequent  preg- 
nancy, and  that  it  produces  stenosis ;  but  I  think  you  can  ampu- 
tate the  cervix  and  the  patient  will  become  pregnant  and  she 
will  not  have  stenosis.  W^e  amputated  the  cervix,  did  an  opera- 
tion for  the  cystocele,  did  a  perineal  operation,  and  an  Alexan- 
der operation  on  the  round  ligaments.  I  am  still  a  believer 
that  the  round  ligaments  will  hold  the  uterus  up  because  I 
have  found  it  to  do  so  in  over  100  cases  that  I  have  analvzed 
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with  reference  to  that  point.  Some  will  say  we  can  open  the 
abdominal  cavity  with  very  little  risk.  I  say  you  may,  but  I 
prefer  not  to  have  the  abdominal  cavity  opened,  although  there 
is  very  little  risk  attending  it.  If  we  can  operate  without  open- 
ing the  abdominal  cavity  it  is  preferable  to  do  so.  One  of  these 
patients  had  three  pregnancies  following,  another  two  preg- 
nancies, and  in  a  number  of  other  cases  that  I  have  operated 
upon,  pregnancy  followed.  All  of  these  cases  I  examined  at  a 
long  period  after  these  operations  and  pregnancies,  and  the 
uterus  was  found  in  good  position.  So  I  believe  that  these 
simple  methods  are  fully  as  good  as  complicated  ones. 

Dr.  George  Gray  Ward,  Jr.,  New  York  City. — I  desire  to 
express  my  appreciation  of  the  papers  we  have  just  heard.  The 
subject  is  always  of  interest  to  us,  although  it  has  been  threshed 
out  from  so  many  angles. 

With  reference  to  the  question  of  prolapse  of  the  uterus,  it 
seems  to  me  the  first  thing  we  must  have  in  mind  is  to  appre- 
ciate, as  Dr.  Keefe  has  brought  out,  what  the  normal  anatomi- 
cal condition  is.  What  is  it  that  supports  the  uterus?  The 
base  of  the  broad  ligaments  and  the  uterosacral  ligaments  are 
the  structures  which  offer  the  most  resistance  to  you  in  remov- 
ing the  uterus  by  hysterectomy.  When  you  cut  through  these 
tissues  the  uterus  is  free  and  loose.  The  so-called  cardinal 
ligaments  with  the  uterosacrals  are  the  chief  supports  of  the 
uterus.  The  round  ligaments  are  muscular  guy-ropes,  limiting 
the  extension  backward  of  the  uterus  and  drawing  it  forward 
as  the  bladder  empties  itself.  I  do  not  believe  these  muscles 
were  intended  to  carry  the  weight  of  the  uterus.  In  the  ordinary 
case  of  prolapse,  what  is  the  trouble?  We  have  an  elongation 
of  these  supports  (the  cardinal  and  uterosacral  ligaments),  and 
in  correcting  this  condition  Dr.  Keefe's  point  is  well  taken, 
that  if  we  try  and  restore  the  uterus,  to  its  previous  position 
by  shortening  these  supports,  we  will  be  doing  what  is  more 
nearly  anatomically  correct.  Of  course,  I  recognize  that  in 
extreme  cases  of  prolapse  something  more  must  be  done,  as, 
for  instance,  Dr.  Watkins'  procedure;  but  the  operation  I  pre- 
fer to  do  in  these  moderate  cases  of  prolapse  is  one  which  has 
been  well  brought  out  by  one  of  our  members,  Dr.  Dudley,  in 
his  text-book,  that  is  to  bring  the  base  of  the  broad  ligaments 
in  front  of  the  cervix,  thus  reefing  them  and  throwing  the  cervix 
backward,  plus    shortening  of  the  uterosacrals  per  vaginam. 
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Of  course,  the  restoration  of  the  pelvic  floor  is  also  essential. 
This  seems  to  me  to  be  the  most  ideal  type  of  operation  to  do 
in  these  cases  of  moderate  prolapse. 

Dr.  Thomas  J.  Watkins. — The  plastic  operation  upon  the 
broad  ligaments,  if  done  as  recommended,  does  not  endanger 
the  ureters  or  uterine  arteries.  The  vaginal  fixation  is  similar 
to  the  vaginal  fixation  formerly  made  for  retroposition,  except 
care  is  taken  to  fix  the  ligaments  so  as  to  correct  the  urethro- 
cele and  to  aid  in  closure  of  the  hernia  opening  caused  by  the 
cystocele.  With  strict  asepsis  the  danger  of  burying  fine  sutures 
is  very  slight.  Various  procedures  described  are  not  needed  in 
each  case  but  should  be  selected  to  meet  the  demands  of  indi- 
vidual patients. 

Dr.  Bissell  (closing  on  his  part). — I  only  wish  to  emphasize 
what  I  said  in  the  last  part  of  my  paper,  namely,  that  subtotal 
vaginal  hysterectomy  as  described  by  me  will  be  abandoned. 
The  paper  is  presented  as  a  study  from  which  I  have  greatly 
profited.  While  the  resection  of  the  uterus  and  uniting  of  the 
muscle  tissue  will  be  abandoned  because  of  the  dangers  therein 
involved,  certain  steps  of  the  technic  described,  namely,  opening 
the  peritoneal  cavity  anteriorly  only  and  removing  the  uterus 
from  above  down  will  be  utilized  hereafter  in  total  vaginal 
hysterectomy. 

Dr.  Reginald  M.  Rawls,  New  York  City  (closing  the  dis- 
cussion).— I  have  studied  with  Dr.  Broun  the  end-results  of 
various  cystocele  operations  and  we  have  found  no  uniform 
restoration  of  the  trigone  to  its  normal  condition.  We  believe 
that  no  new  operation  is  necessary,  but  that  it  is  a  question  of 
improving  the  technic  and  selecting  a  suitable  operation  for 
the  individual  case.  To  have  uniform  end-results  our  dissec- 
tion and  repair  of  the  injured  tissue  must  have  an  anatomical 
basis.  Then  even  in  elderly  women  with  a  prolapse  of  long 
standing  it  will  usually  be  possible  to  demonstrate  the  "  cardinal 
ligament"  of  the  bladder  and  the  other  fascial  layers  of  the 
pelvic  diaphragm. 

In  a  later  paper  we  hope  to  demonstrate  by  cystophotographs 
the  end-results  in  a  carefully  studied  series. 


THE  MIDWIFE  SITUATION: 

IS  THE  CONTROL  OF  THE  MIDWIFE  AS  UNDERTAKEN  BY  THE 

PENNSYLVANIA   BUREAU   OF  MEDICAL  EDUCATION 

AND  LICENSURE  A  STEP  IN  ADVANCE  OR 

A  RETROGRESSION? 


By  William  R.  Nicholson,  M.D. 
Philadelphia 


The  unique  problem  presented  by  the  midwife  situation 
in  the  United  States  is  a  result  of  the  unrestricted  immigra- 
tion of  the  past  years,  with  the  consequent  establishment  of 
colonies  in  every  large  city,  as  well  as  in  many  rural  com- 
munities, in  which  the  language  and  customs  are  those  of 
the  parent  land.  These  colonies  are  composed  of  people 
who  are  ignorant  in  every  sense  of  the  word,  who  do  not 
speak  English,  who  have  but  little  money,  but  are  prolific 
breeders,  and  who  come  here  with  definite  and  fixed  ideas  in 
favor  of  the  midwife  rather  than  of  the  doctor.  The  result 
has  been,  as  could  have  been  foreseen,  that  the  midwife  has 
taken  firm  root.  As  there  were  no  suitable  laws  for  her 
control  and  no  machinery  to  enforce  the  few  emasculated 
laws  which  were  in  existence,  she  has  been  a  law  unto  herself 
and  unto  her  patients;  she  has  become  more  and  more  igno- 
rant as  time  passed  over  her,  and  she  has  with  great  avidity 
accumulated  political  pull  in  her  ward,  as  we  can  certify 
from  experience. 

When,  in   1914,  the  Bureau  of  Medical   Education  and 
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liicensure  of  the  State  of  Pennsylvania  began  the  work  of 
attempting  to  better  conditions  it  was  found  that  the  job 
was  a  real  one.  First  of  all,  probably  70  per  cent,  of  the 
midwives  were  impossible,  being  not  only  ignorant  in  general 
but  without  any  obstetric  training  whatsoever;  could  neither 
read,  >\Tite,  nor  speak  English,  were  by  nature  suspicious, 
had  little  equipment,  and  were  very,  very  dirty.  They  had 
no  respect  for  laws  which  had  never  been  enforced,  and  in 
many  instances  looked  upon  the  whole  propaganda  as  a 
grafting  scheme,  and  with  the  most  beautiful  frankness 
tried  to  buy  desired  privileges  and  exemptions  from  discipline. 
In  many  instances  the  local  physicians  were  in  league  with 
these  women,  signing  birth  certificates  for  those  whom  we 
forbade  to  practise,  and  furnishing  false  recommendations 
to  those  applying  for  license.  In  other  instances  we  found 
that  the  neighborhood  influence  of  the  midwife  was  so  great 
that  graduates  of  medicine  hesitated  and  finally  refused  to 
give  testimony  against  her  even  when  they  possessed  first- 
hand information  of  nefarious  practices.  Moreover,  our  work 
was  made  more  difficult  because  while  we  had  not  more 
than  30  per  cent,  of  well-trained  women  we  were  unable  to 
at  once  put  out  of  practice  the  70  per  cent,  of  undesirables, 
since  the  actual  need  for  their  services  could  not  have  been 
met  by  the  remainder. 

At  the  beginning  of  our  work  we  realized  that  our  plan 
must  of  necessity  be  different  from  that  of  any  other  country 
which  has  attempted  the  control  of  the  midwife.  We  have 
many  languages  and  no  school  of  instruction,  and  most  of 
our  women  have  never  had  a  day's  training,  but  are  at  best 
midwives  "by  inheritance."  \Ye  therefore  decided  that 
actual  policing,  not  only  of  the  midwife,  as  is  done  elsewhere, 
but  also  of  the  actual  cases  delivered,  was  a  vital  necessity. 
The  correctness  of  this  opinion  has  been  amply  verified  by 
our  experience  during  the  past  three  years.  We  believe  that 
we  have  accomplished  a  great  deal,  and  we  attribute  it  to  the 
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fact  that  each  case  deHvered  by  a  midwife  is  seen  by  a  trained 
inspector  of  the  bureau  within  a  few  days  after  birth.  We 
have  four  inspectors,  women  graduates  in  medicine.  Each 
case  deUvered  is  reported  to  one  of  them  and  is  visited  by 
her,  and  she  in  turn  makes  report  to  me  in  detail  upon  a 
card  furnished  by  the  bureau.  Any  difficulty  during  labor 
or  any  subsequent  trouble  in  the  puerperium  must  also  be 
reported.  During  labor  if  any  abnormality  presents  itself 
the  midwife  must  obtain  medical  aid,  and  this  must  be 
reported.  If  patients  are  too  poor  to  pay  an  outside 
physician,  an  inspector  is  called  and  either  takes  charge  of 
the  case  or  sends  her  to  the  hospital;  all  this  is  a  matter  of 
report  and  eventually  comes  to  me.  I  make  a  quarterly 
report  to  the  Bureau  of  Medical  Education.  While  it  was 
a  hard  matter  at  first  to  enforce  these  regulations  it  is  now 
well  understood  by  the  midwives,  and  I  have  been  interested 
in  noting  the  improvement  in  this  respect,  as  evinced  by 
cases  admitted  to  my  wards  both  at  the  Methodist  and 
Polyclinic  Hospitals.  As  a  corollary  to  the  inspection  of 
the  cases  we  have  a  bimonthly  disciplinary  meeting  in  the 
dispensary  at  the  Polyclinic,  at  which  all  women  who  have 
in  any  way  transgressed  the  regulations  are  compelled  to 
be  present.  The  sentences  vary  from  admonition  to  legal 
action  before  the  courts. 

We  compel  all  midwives  to  attend  lectures  given  in  their 
own  tongue,  throughout  the  winter  months,  by  the  inspectors. 
At  the  present  time  no  woman  who  cannot  read,  write,  and 
speak  English  is  accepted  as  a  midwife;  but  we,  of  course, 
still  have  a  large  number  whom  we  were  compelled  to  license 
at  the  beginning  of  the  work  who  are  guiltless  of  any  knowl- 
edge of  any  language  save  their  own. 

In  the  study  of  any  sociological  problem  it  is  well  to 
define  the  common  grounds  of  agreement  in  order  to  avoid 
misunderstanding  and  unnecessary  argument.  Failure  to 
do  this  has  greatly  clouded  the  whole  question  of  the  midwife, 
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and  therefore  I  desire  especially  to  emphasize  that  those  of 
us  that  are  concerned  in  policing  the  midwife,  I  use  the 
•work  advisedly,  are  as  thoroughly  convinced  of  the  evils  of 
the  system  as  now  conducted  as  are  those  members  of  the 
medical  profession  who  oppose  our  work.  In  other  words, 
we  who  are  dealing  with  these  women  are  of  one  mind 
concerning  the  incongruity  of  allowing  or  actively  sanction- 
ing by  license,  the  doing  of  distinctly  medical  work  by  non- 
medical persons.  We  cannot  adduce  a  single  argument  in 
its  favor  except  the  argument  of  necessity,  and  therefore 
we  hope  that  the  discussion  of  the  subject  at  this  time  will 
not  be  clouded  by  rhetoric  aimed  at  the  system  itself,  since 
we  are  as  well  convinced  of  its  iniquities  from  our  personal 
knowledge  as  we  could  be  by  the  arguments  of  those  who  pos- 
sess, in  many  instances,  a  theoretical  knowledge  alone.  We 
have  therefore  a  common  point  of  agreement  from  which 
to  start — namely,  our  absolute  concurrence  with  the  most 
emphatic  disapproval  of  the  system  which  allows  anyone  not 
a  medical  graduate  to  practice  midwifery.  Here,  however, 
our  common  ground  of  agreement  ceases,  for  while  we  may 
inveigh  most  sincerely  against  the  foolish  short-sightedness 
and  criminal  neglect  of  the  present  authorized  system,  we  do 
not  consider  that  our  duty  is  therefore  discharged.  We  are 
fully  conscious  that  we  are  faced  by  a  condition  which 
demands  reforms  of  a  radical  nature,  but  we  are  also  entirely 
satisfied  from  an  abundant  experience  that  no  power  is  at 
present  available  which  can  revolutionize  or  blot  out  the 
practice  of  midwifery  by  midwives.  We  believe  therefore 
that  we  are  fulfilling  a  much  higher  course  of  action  by 
attempting  to  improve  legally  existing  conditions  than  we 
would  be  by  being  satisfied  with  non-constructive  criticism 
alone. 

During  the  three  years  1914  to  1916  inclusive  our  midwives 
have  delivered  23,952  women.  Of  this  number,  however, 
there  were  1052  cases  which  were  not  inspected  by  us  and 
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therefore  our  statistics  are  based  upon  22,900  cases.  These 
cases  have  been  carefully  inspected,  many  of  them  having 
had  repeated  visits  by  the  inspectors,  and  we  believe  our 
records  to  be  trustworthy.  We  have  to  report  a  maternal 
mortality  of  26,  though  it  is  not  quite  fair  to  do  so,  as  4  cases 
among  this  number  were  delivered  by  non-licensed  women. 
Of  these  26  deaths  there  were  8  due  to  sepsis,  5  to  eclampsia 
and  placenta  previa,  1  from  an  unknown  cause,  1  from  shock, 
1  each  from  pneumonia,  uremia,  and  diphtheria,  2  from 
phthisis,  1  from  ablatic  placenta,  and  4  from  embolism, 
1  of  the  latter  being  subsequent  to  a  Cesarean  operation  by 
a  well-known  operator.  When  the  conditions  under  which 
the  work  of  the  midwife  is  performed  are  taken  into  consider- 
ation, together  with  the  fact  that  there  is  no  prelabor  care 
possible,  we  consider  that  this  very  small  mortality  per- 
centage is  rather  remarkable.  Moreover,  it  is  only  fair  to 
subtract  the  case  of  phthisis,  pneumonia,  and  diphtheria 
from  this  list,  since  we  are  considering  the  matter  of  this 
mortality  from  the  stand-point  of  the  arraignment  of  the 
midwife. 

W^ith  regard  to  infant  mortality  the  figures  are  of  necessity 
less  conclusive,  since  our  inspection  and  therefore  our  knowl- 
edge of  the  babies  is  limited  to  the  first  eight  days  of  life.  We 
have  had  586  infant  deaths  occurring  during  the  first  eight 
days,  most  of  these  deaths  being  due  to  prematurity  or  birth 
injury.  In  this  list  we  include  173  premature  births,  of  which 
a  good  proportion  were  non-viable.  There  were  31  cases  of 
death  ascribed  to  a  patulous  foramen  ovale,  while  42  were 
due  to  supposed  syphilis.  There  were  119  deaths  directly 
due  to  some  trauma  at  birth,  such  as  faulty  presentation, 
forceps  injury,  funic  prolapse,  and  disproportion  of  the  head 
and  pelvis.  In  the  hands  of  skilled  obstetricians  working 
in  the  hospital  there  would  undoubtedly  be  a  greatly  lessened 
mortality  among  the  last -mentioned  class;  but  when  it  is 
remembered  that  in  819  instances  the  delivery  was  performed 
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by  a  physician,  it  is  clear  that  at  least  a  large  proportion  of 
these  cases  were  not  actually  delivered  by  the  midwife  but 
by  a  graduate  in  medicine,  so  that  at  least  a  certain  percent- 
age of  this  mortality  is  at  the  door  of  the  medical  profession 
and  not  at  the  door  of  the  midwife.  Study  of  this  infant 
mortality  in  detail  is  useless,  since  in  almost  all  instances  we 
are  dependant  upon  the  general  practitioner  for  the  diagnosis 
of  the  cause  of  death;  and  since,  moreover,  there  is  a  large 
number  of  deaths  which  occur  subsequent  to  the  eighth  day, 
which  is  our  limit  of  attendance.  We  therefore  do  not  offer 
this  series  of  stastitics  as  representing  the  real  infant  mor- 
tality in  our  series  of  cases,  since  a  mortality  based  on  the 
first  eight  days  of  life  is  very  misleading,  and,  moreover, 
because  of  the  varying  factor  in  diagnostic  ability  represented 
by  the  practitioners  who  work  among  these  women  the 
various  diagnoses  are  likewise  undependable.  It  is,  how- 
ever, to  be  realized  that  the  actual  fetal  death-rate  either 
limited  to  eight  days  after  birth  or  extended  to  the  first  six 
months  cannot  be  laid  to  the  midwife  in  the  large  majority 
of  instances,  but  is  dependant  upon  the  poverty  and  ignorance 
of  the  mothers  themselves,  conditions  over  which  the  mid- 
wife has  no  control.  If  the  care  of  these  children  were  left 
to  the  physician  working  under  the  same  material  disad- 
vantages there  would  at  least  be  no  improvement  in  the 
mortality  column. 

A  matter  of  interest  from  the  purely  scientific  side  may  be 
noted  here — namely,  the  incidence  of  deformities  in  this 
series  of  cases.  Among  the  22,900  deliveries  there  were 
187  cases  of  twin  birth  and  1  case  of  triplets;  there  were 
therefore  23,087  babies  inspected  by  an  official  of  the  Bureau 
of  Medical  Education.  We  found  11  cases  each  of  spina 
bifida  and  hydrocephalus,  4  of  anencephalus,  2  of  imperforate 
anus,  1  absence  of  an  eye,  12  club-feet,  and  9  cleft  palate 
complicated  by  hare-lip  in  7  instances.  The  lesser  deformi- 
ties were  well  represented. 
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I  desire  again  emphatically  to  reiterate  that  those  of  us 
who  are  overseeing  the  work  of  the  midwives  in  Pennsyl- 
vania are  by  no  means  holding  a  brief  for  either  the  midwife 
or  the  system;  we  are  perfectly  willing  to  admit  that  there 
are  weak  points  in  our  plan.  None  know  them  as  well  as 
we  do,  and  we  also  are  of  one  mind  that  the  midwife  is  an 
anachronism  in  present-day  medicine.  We  have  no  quarrel 
with  anyone  who  differs  from  us  in  methods  of  control,  but 
we  do  most  emphatically  join  issue  with  the  rather  large  por- 
tion of  the  better  educated  among  the  medical  profession 
who  take  the  attitude  that  because  they  do  not  approve  of 
the  midwife  therefore  they  will  not  sanction  any  means  by 
which  the  great  evils  of  the  system  may  be  mitigated.  We 
would  like  to  call  the  attention  of  our  critics  to  the  fact  that 
no  civilized  nation  has  so  far  been  able  to  care  for  their 
women  in  childbirth  without  the  aid  of  the  midwife.  This 
does  not  prove  that  these  wonderful  United  States  of  America 
will  be  unable  to  work  out  some  plan  in  the  future,  but  at  the 
present  time  any  such  consummation  seems  far  distant.  It 
will  be  well  to  consider  the  alternate  method  which  has  been 
proposed  to  meet  the  stituation,  since  to  most  persons  not 
experienced  in  this  matter  it  seems,  and  very  naturally,  that 
there  certainly  must  be  some  solution  other  than  the  midwife 
for  the  care  of  the  obstetric  poor.  The  alternate  method  is 
simply  the  procurring  of  a  sum  of  money  large  enough  to 
compass  the  care  of  these  women  by  whatever  means,  hos- 
pitals or  subsidized  physicians,  as  may  be  decided  upon. 
This  is  a  most  satisfactory  theoretical  scheme,  but  most 
visionary,  since  not  only  do  we  lack  the  money  but  the 
machinery  for  its  accumulation.  If  we  wait  until  some  such 
plan  is  matured  we  are  simply  folding  our  hands  and  get- 
ting out  from  under  our  responsibilities.  The  city  physicians 
cannot  undertake  the  work,  the  charitable  organizations  are 
helpless  before  it,  and  the  hospitals  are  running  at  capacity 
even  now.     In  other  words,  if  it  were  possible  to  pass  a  law 
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which  would  be  effective  in  preventing  any  work  by  mid- 
wives  we  in  Philadelphia  might  be  able  to  care  for  those 
delivered  in  the  first  week  or  ten  days  by  various  agencies, 
but  at  the  expiration  of  that  time  we  would  be  absolutely 
swamped.  Moreover,  the  question  is  not  only  that  of  the 
actual  delivery  but  also  that  of  niu-sing. 

It  is  a  fair  question  as  to  what  we  have  accomplished  in 
the  last  three  years  of  our  work.  Unfortunately,  no  one  is 
in  a  position  to  make  an  accurate  comparison  of  the  con- 
ditions existing  before  there  was  supervision  and  the  present 
time;  in  other  words,  the  improvement  which  we  can 
demonstrate  is  by  no  means  the  entire  difference  between 
the  former  and  present  conditions,  since  before  we  had  a 
chance  to  collect  statistics  there  was  a  definite  improvement 
in  the  work  of  the  women.  We  lay  claim  to  the  following 
changes  which  the  method  of  supervision  or  policing  has 
brought  about: 

1.  The  midwives  have  been  improved  very  greatly  as  to 
personnel  since  we  have  rejected  a  large  number  who  would 
otherwise  been  able  to  practice. 

2.  The  general  cleanliness  of  those  midwives  whom  we 
registered  has  been  greatly  improved;  this  we  can  demon- 
strate on  the  living  women. 

3.  The  patients  are  much  better  cared  for;  this  is  par- 
ticularly noticeable  in  regard  to  the  use  of  clean  absorbent 
dressing  for  the  woman  and  a  marked  improvement  in  the 
care  of  the  baby. 

One  of  the  most  gratifying  results  of  our  work  has  been  the 
improvement  in  the  care  of  the  eyes  of  the  newborn.  At  the 
beginning  of  our  work  we  felt  that  any  improvement  in  this  re- 
gard was  probably  out  of  the  question,  and  we  therefore  feel 
greatly  pleased  with  our  results  which  are  as  follows :  Among 
the  22,900  cases  inspected  during  the  past  three  years  there 
were  680  babies  who  showed  eye  infections  of  various  grades. 
In  the  vast  majority  of  instances  these  conditions  were  simply 
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the  result  of  lack  of  ordinary  care  upon  the  part  of  the  mid- 
wife, and  we  are  happy  to  be  able  to  report  that  along  with 
the  general  improvement  in  case  hygiene  we  can  also  report 
a  remarkable  decrease  in  the  ordinary  sore  eyes.  Thus  dur- 
ing the  first  year's  work  we  had  324  sore  eyes  among  6504 
inspected  cases;  during  the  second  year  we  had  175  sore  eyes 
among  7895  inspected  cases;  while  in  the  last  year  among 
8501  inspected  cases  there  were  but  118.  From  January  1 
of  the  present  year  we  note  a  very  much  greater  decrease, 
so  that  at  the  present  time  the  report  of  a  sore  eye  is  a  matter 
for  comment.  Among  the  617  cases  mentioned  above  there 
were  63  that  presented  a  degree  of  inflammation  justifying 
the  diagnosis  of  ophthalmia.  Cultures  are  made  in  all 
cases  which  show  discharge,  and  in  all  but  15  cases  the 
diagnosis  by  smear  was  determined  to  be  gonorrheal.  These 
15  cases  showed  13  negative  reports  with  respect  to  the 
gonococcus,  while  2  others  refused  any  treatment.  In  but 
1  case  in  the  last  two  years  have  we  had  impairment  of 
vision.  At  present  and  for  the  past  several  months  we  have 
insisted  upon  the  use  of  silver  nitrate  in  the  eyes  of  the 
newborn. 

Moreover,  it  is  the  opinion  of  the  inspectors  that  physicians 
are  called  much  oftener  and  earlier  than  was  the  custom  when 
the  midwife  was  to  all  intents  and  purposes  the  physician 
instead  of  the  creature  of  the  Bureau  of  Medical  Education, 
as  she  is  at  the  present.  Finally,  the  missionary  work  of  the 
inspectors  as  they  go  from  patient  to  patient  is  a  force  in 
social  service  which  cannot  be  overlooked. 

From  our  experience  during  the  last  three  years  we  are  led 
to  believe  that  the  whole  system  as  at  present  constituted  is 
a  blunder,  that  some  plan  should  be  put  into  effect  to  obviate 
the  great  evils  of  the  system,  that  at  present  no  plan  which 
fails  to  recognize  the  midwife  can  be  a  success,  and  that  by 
the  expenditure  of  a  sufficient  sum  of  money  a  radical  better- 
ment of  conditions  can  be  confidently  expected. 
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Just  a  final  word  in  explanation  of  these  conclusions: 
While  we  admit  that  the  great  majority  of  midwives  are  not 
competent,  we  also  charge  that  under  a  method  such  as 
ours,  whose  keynote  is  supervision,  there  is  much  that  can  be 
done  even  with  our  present  poor  material,  and  that  a  good 
portion  of  our  failures  of  achievement  are  due  not  to  the 
unequipped  midwife,  but  to  the  prevalence  of  poverty  among 
their  patients  and  to  the  poor  training  of  the  practitioners 
whom  they  use  as  consultants.  We  feel  confident  that, 
given  a  sufiicient  sum  of  money  for  the  employment  of 
inspectors,  we  could  revolutionize  conditions  in  this  State. 
While  the  necessary  budget  would  be  large  compared  to  the 
amount  available  at  present,  it  would  be  as  nothing  when 
compared  to  the  amount  needed  to  supply  well-trained 
doctors  and  hospital  facilities  for  these  women.  If  we  were 
enabled  to  control  the  prenatal  care  of  the  patients,  if  we 
were  enabled  to  train  young,  intelligent  women  as  midwives, 
and  if  finally  we  could  control  the  supply  of  consultants 
upon  whom  the  midwives  call,  and  compel  intelligent  over- 
sight in  the  care  of  the  infants  for  months,  instead  of  for  days, 
as  at  present,  it  would  be  possible  to  revolutionize  conditions 
and  show  statistics  unequaled  in  the  history  of  the  world. 
This  may  seem  highly  imaginative,  but  we  submit  that  it  is 
perfectly  practicable  and  possible  of  accomplishment  with 
much  less  expense  than  any  other  plan  so  far  proposed. 


SIR  AI.KXAXDER  RFSSKLL  SIMPSON 


IN  MEMORIA^I 


SIR  ALEXANDER  RUSSELL  SIMPSON,  M.D.,  F.R.C.P. 

(EDINBURGH),  F.F.P.S.  (GLASGOW),  D.Sc.  VICT., 

LL.D.  (EDINBURGH) 

By  George  Gray  W.uid,  Jr.,  M.D. 
New  York 


Sir  Alex.\xder  Russell  Simpson,  one  of  oiir  most  eminent 
and  distinguished  Honorary  Fellows,  died  in  his  home  at 
Edinbm-gh  on  April  6,  1916,  in  his  eighty-first  year,  as  the  result 
of  a  motor-car  accident. 

He  was  born  at  Bathgate,  West  Lothian,  Scotland,  April  30, 
1835,  and  received  his  education  at  Bathgate  Academy  and  the 
University  of  Edinburgh.  While  still  a  student  he  was  elected 
to  the  Royal  Medical  Society  and  served  an  apprenticeship, 
as  was  then  the  custom  of  the  times,  to  Professor  Goodsir. 
After  recei%ing  the  degree  of  M.D.,  in  1S56,  he  visited  the 
Continent,  studj-ing  at  the  Universities  of  Montpelier  and 
Berlin,  and  tliroughout  his  medical  career  he  manifested  an 
active  interest  in  the  medical  work  of  foreign  countries.  There 
was  hardly  an  International  Congress  of  Medicine  or  Gj-necology 
which  he  did  not  attend,  and  to  whose  proceedings  he  did  not 
contribute.  After  his  return  from  the  Continent  he  acted  as  an 
assistant  to  his  uncle,  Sir  James  Y.  Simpson,  the  discoverer  of 
chloroform  anesthesia,  who  at  that  time  held  the  chair  of 
midwifery  in  the  University  of  Edinburgh,  and  whom  he  suc- 
ceeded in  1870,  then  at  the  age  of  thirty-five  years.  For  the 
following  thirty-five  years  Dr.  Simpson  maintained  a  high  and 
beneficent  influence  over  obstetrics  and  gynecology,  not  only 
in  Edinburgh,  but  his  influence  extended  to  the  Continent  and 
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to  America  as  well.  This  was  the  period  when  the  discoveries 
of  Lister  in  asepsis  and  Morton  and  Sir  James  Y.  Simpson 
in  anesthesia  made  possible  the  remarkable  achievements  in 
abdominal  surger\-,  in  wliich  work  Dr.  Simpson  took  a  foremost 
part.  His  lectures  in  the  University  always  contained  the  latest 
obstetrical  and  gynecological  knowledge  of  the  Continent  and 
of  America,  and  he  established  midwifery  in  its  important 
and  rightful  place  in  the  curriculum  of  the  Medical  School  of 
the  University.  Dr.  Simpson  was  physician  for  diseases  of 
women  at  the  Ro}'al  Infirmary  at  Edinburgh  and  to  the  Royal 
Maternity  and  Simpson  Memorial  Hospital,  and  was  consulting 
physician  at  the  time  of  his  death  to  these  institutions.  He  also 
held  the  position  of  Dean  of  the  Medical  Faculty  of  Edinburgh 
University.     In  1906  he  received  the  honor  of  knighthood. 

Sir  Alexander  Russell  Simpson  was  the  author  of  many  works 
on  g\Tiecology  and  obstetrics,  and  edited  Sir  James  Y.  Simpson's 
Clinical  Lectures  on  the  Diseases  of  Women.  In  1865  he  became 
F.R.C.P.  (Edinburgh)  and  F.F.P.S.  (Glasgow).  He  was  hon- 
orary or  corresponding  Fellow  of  many  Foreign  Societies  and  an 
Honorary  Fellow  of  the  American  Gynecological  Society  since 
1888.  His  presence  at  our  meetings  was  deeply  appreciated,  and 
his  broad  and  sound  knowledge  of  gynecology  and  obstetrics  was 
always  an  inspiration  to  our  Fellows. 

Sir  Alexander  worthily  filled  the  high  position  he  held,  and 
when,  in  1905,  he  retired  it  w^as  not  because  of  failing  powers, 
but  because,  to  use  his  own  words,  "  There  is  always  a  risk  that 
the  aging  incumbent  of  a  chair  might  become  an  incubus  upon 
it."  He  was  thus  able  in  his  closing  years  to  enjoy  many  diverse 
interests  and  to  make  a  journey  around  the  world. 

It  is,  however,  to  the  more  personal  side  that  one  must  look 
to  know  the  breadth  of  his  character.  An  upright  man,  a  loyal 
Scotsman,  a  keen  sympathizer  for  all  in  distress,  a  generous 
friend  to  public  and  private  need,  and,  withal,  he  had  a  never- 
failing  good  humor  and  kindliness.  It  is  a  cherished  memory 
to  those  Fellows  of  the  Society  who  dm-ing  a  trip  abroad  in 
the  summer  of  1914  partook  of  his  delightful  hospitality  in 
his  charming  country  home  just  outside  of  Edinburgh.  Sir 
Alexander  Simpson  passes  from  our  midst,  having  nobly  upheld 
the  best  traditions  of  the  medical  profession. 


THOMAS  A.  ASHBY 


THOMAS  ALMOND  ASHBY,  M.D.,  LL.D. 

By  J.  Whitridge  Williams 
Baltimore,  Md. 


After  a  lingering  illness,  Dr.  Ashby  died  at  his  home  in 
Baltimore  on  June  26,  1916,  in  his  sixty-eighth  year.  He  was 
born  at  Front  Royal,  Va.,  November  18, 1848,  and  was  the  son  of 
Thomas  Newton  and  Elizabeth  Almond  Ashby.  His  ancestors, 
of  English  stock,  settled  in  Virginia  in  the  seventeenth  century, 
and  were  descended  from  Richard  de  Ashby,  Lord  of  the  Manors 
of  South  Croxton  and  Quenly  in  Leicestershire  in  the  thirteenth 
century.  He  had  a  wide  family  connection,  and  Turner  Ashby, 
the  celebrated  Confederate  cavalry  leader,  was  a  cousin. 

Dr.  Ashby  received  his  preliminary  education  at  Front  Royal, 
and  from  1867  to  1870  was  a  student  at  Washington  and  Lee 
University,  which  was  then  under  the  presidency  of  General 
Robert  E.  Lee.  He  did  not  receive  the  baccalaureate  degree,  but 
years  later  his  alma  mater  honored  him  with  the  degree  of 
doctor  of  laws.  He  studied  medicine  at  the  University  of 
Maryland,  receiving  the  doctor's  degree  in  1873. 

After  graduation  he  settled  in  Baltimore,  and  from  1875  to 
1878  was  resident  physician  to  the  Baltimore  Infirmary,  now 
the  Hospital  of  the  University  of  Maryland.  This  position 
brought  him  into  intimate  relationship  with  the  professors  of 
the  Medical  School  and  initiated  him  into  the  problems  of 
medical  education,  with  which  he  never  lost  touch.  Upon 
completing  his  term  of  service  at  the  infirmary  he  began  private 
practice  in  Baltimore,  and  soon  limited  his  attention  to  gyne- 
cology and  obstetrics,  to  medical  journalism,  and  to  niedical 
education. 

While  still  serving  as  resident  physician  to  the  Infirmary  he 
helped  to  found  the  Maryland  Medical  Journal,  which  is  still  in 
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existence,  and  continues  to  fill  a  useful  local  need.  He  soon 
became  its  sole  editor  and  devoted  much  time  to  it  for  fourteen 
years,  when  its  direction  passed  into  other  hands. 

He  early  appreciated  the  importance  of  affording  faciUties 
for  the  training  of  women  in  medicine,  and  in  1882,  together 
•with  other  colleagues,  founded  the  Woman's  Medical  College 
of  Baltimore,  in  which  he  served  as  professor  of  obstetrics  until 
1898.  In  1889  he  was  chosen  professor  of  diseases  of  women  and 
children  in  the  Baltimore  Medical  College,  and  held  the  post 
so  acceptably  that  he  was  elected  to  the  same  chair  in  the 
University  of  Maryland  upon  the  retirement,  in  1897,  of  our 
late  Fellow  Dr.  WilHam  T.  Howard,  and  was  its  incumbent 
at  the  time  of  his  death. 

He  always  took  a  deep  interest  in  the  State  Medical  Society — 
The  Medical  and  Chirurgical  Faculty  of  Maryland — ^was  it 
president  in  1890-91,  served  for  years  as  its  treasurer  and  as  a 
member  of  its  governing  body,  and  was  a  potent  factor  in  its 
successful  career.  During  a  crisis  in  the  politics  of  Maryland, 
in  1912,  he  consented  to  become  a  Democratic  candidate  for 
the  House  of  Delegates  of  the  State  Legislature,  was  elected, 
and  became  a  useful  and  honored  member  of  that  body. 

He  was  elected  a  Fellow  of  this  Society  in  1888,  and  at  his 
request  was  placed  upon  the  list  of  Honorary  Fellows  in  1914. 
While  he  was  not  a  frequent  contributor  to  its  scientific  proceed- 
ings, he  was  for  years  a  regular  attendant  at  its  meetings  and 
derived  great  pleasure  from  intercourse  with  his  colleagues. 

He  was  a  competent  and  successful  operator,  and  took  great 
pride  in  the  fact  that  he  had  performed  the  first  successful 
operation  for  ruptured  extra-uterine  pregnancy  in  Maryland. 
The  fact  that  he  had  been  a  professor  for  thirty-four  years  is 
evidence  that  he  loved  teaching,  and  hundreds  of  his  students 
testify  that  he  fulfilled  his  professorial  duties  acceptably. 

Except  in  an  editorial  way  he  was  not  a  voluminous  medical 
wTiter;  but  his  text-book  of  the  Diseases  of  Women,  published 
in  Baltimore  in  1903,  gives  proof  of  his  grasp  of  the  subject  and 
of  his  ability  to  present  it  in  a  clear  and  logical  form.  Although 
too  young  to  serve  in  the  Civil  War,  he  grew  up  in  the  midst  of 
its  excitement  and  horrors,  and  in  1914  published  two  charming 
little  books  based  upon  his  personal  knowledge  of  the  events 
and  the  men  who  took  part  in  them — namely,  The  Valley 
Campaigns  and  A  Life  of  Turner  Ashhy. 
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I  have  known  Dr.  Ashby  from  my  boyhood,  and  feel  that, 
aside  from  his  professional  and  Hterary  attainments,  the  chief 
recollection  which  his  friends  will  cherish  of  liim  will  be  his 
qualities  as  a  man.  He  was  an  optimist,  with  sound  good  sense 
and  the  courage  of  his  convictions,  who  could  be  relied  upon  to 
share  his  friends'  pleasures  and  to  counsel  and  comfort  them  in 
their  troubles.  An  idea  of  liis  personal  qualities  may  be  gained 
from  the  fact  that  he  was  known  to  liis  intimates  as  "Tim," 
and  was  affectionately  called  "Uncle  Tim"  by  hundreds  of 
students. 

A  few  months  before  his  death  an  unusual  tribute  was  paid  him 
in  the  shape  of  a  number  of  the  Hospital  Bulletin  of  the  Uni- 
versity of  Maryland  (1916,  No.  2,  xii),  which  was  devoted  entirely 
to  a  series  of  appreciative  articles  written  by  his  colleagues  and 
former  students.  The  mere  enumeration  of  their  titles  indicates, 
better  than  anything  I  can  say,  the  esteem  and  affection  in 
which  he  was  held: 

A  Recognition  of  Merit:     By  A.  H.  Carroll. 

A  Brief  Sketch  of  the  Professional  Work  of  Prof.  Thomas  A. 
Ashby,  M.D.,  LL.D.:     By  Randolph  Winslow. 

Doctor  Ashby  as  a  Fellow  Member  of  the  Medical  Faculty 
and  as  a  Friend:     By  J.  C.  Hemmeter. 

A  Tribute  to  Dr.  Thomas  A.  Ashby:     By  S.  K.  Merrick. 

Personal  Impressions  of  Dr.  Ashby:     By  A.  M.  Shipley. 

Dr.  T.  A.  Ashby  as  a  Friend:     By  J.  M.  Hundley. 

Dr.  Thomas  A.  Ashby:     By  Nathan  Winslow. 

Dr.  Ashby,  in  1877,  married  Miss  May  Cunningham,  of 
Virginia,  who  still  survives  iiim.  He  had  five  daughters,  all  of 
whom  are  now  livinji. 
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ERNEST  WATSON  GUSHING,  A.B.,  M.D.,  LL.D. 


By  Charles  M.  Green,  M.D. 
Boston 


Ernest  Watson  Gushing  was  born  in  Boston  January  17, 
1847,  the  son  of  Thomas  Gushing  and  Elizabeth  Adelaide 
Baldwin.  As  a  boy  he  developed  a  love  for  the  sea  and  a  knowl- 
edge of  boats,  and  when  but  fifteen  years  of  age  he  sailed  around 
Cape  Ann  in  an  open  fifteen-foot  boat  with  no  companionship 
but  a  dog  and  a  compass.  At  this  time  he  was  eager  to  become  a 
sailor,  but  was  persuaded  to  go  to  college  first.  He  attended 
the  famous  Ghauncey  Hall  School  in  Boston,  of  which  his  father 
was  for  many  years  principal,  entered  Harvard  Gollege  in  1863, 
and  received  his  bachelor's  degree  in  arts  with  the  class  of  1867: 
his  scholarship  was  such  as  to  win  him  the  honor  of  membership 
in  the  Phi  Beta  Kappa.  He  entered  the  Harvard  Medical  School, 
remained  a  year,  and  then  continued  his  medical  education  in 
the  Gollege  of  Physicians  and  Surgeons,  Golumbia  University, 
from  which  he  received  his  doctorate  in  medicine  in  1871.  The 
winter  of  1870-71  he  spent  in  study  and  travel  in  Europe,  and 
on  his  return  served  a  year's  internship  in  Bellevue  Hospital. 
The  following  two  years  he  spent  in  Europe  for  further  study, 
most  of  the  time  in  Vienna,  where  he  met  his  future  wife,  ^laria 
Magdalena  Ralenowsky,  whom  he  married  December  27,  1873. 
Returning  to  Boston  in  June,  1874,  he  entered  general  practice 
and  had  a  summer  practice  at  a  seashore  resort.  At  this  time 
he  was  especially  interested  in  rhinology  and  laryngology,  and  in 
1877  he  was  appointed  physician  to  out-patients  in  the  nose 
and  throat  department  at  the  Boston  Gity  Hospital. 

Becoming  interested  in  gynecology.  Dr.  Gushing  went  to 
Berlin  in  1885  and  studied  under  August  Martin,  whom  he 
greatly  admired.     ^lartin's  book.   Pathology  and   Therapcvtics 
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of  Diseases  of  ]Vomen,  was  translated  into  English  by  Dr. 
Cusliing  and  published  by  him  in  1890.  Dr.  Gushing  was  a 
pioneer  in  photomicrography,  and  he  illustrated  his  translation 
of  Martin's  work  with  original  photographs  reproduced  by  the 
newly  discovered  half-tone  process.  In  1886  he  was  appointed 
surgeon  in  charge  of  the  Free  Surgical  Hospital  for  Women  in 
Boston.  In  1887  he  served  as  secretary  of  the  Section  for  Dis- 
eases of  Women  of  the  Ninth  International  Medical  Congress 
at  Washington;  in  this  year  also  he  established  and  edited  the 
Annals  of  Gynecology ,  later  the  Annals  of  Gynecology  and  Pediatry. 
In  1889  Dr.  Gushing  became  surgeon  to  the  Woman's  Gharity 
Glub  Hospital,  of  which  he  was  one  of  the  founders,  and  the 
following  year  he  again  went  abroad  as  a  delegate  to  the  Tenth 
International  Medical  Gongress  at  Berlin. 

In  1892  Dr.  Gushing  established  a  private  hospital  for  women 
on  Parker  Hill,  Roxbiu*y,  and  instituted  a  training  school  for 
nurses  in  connection  therewith.  This  hospital  was  the  great 
interest  of  his  later  life,  and  has  expanded  into  a  general  surgical 
and  maternity  hospital.  In  1893  he  was  elected  to  active 
fellowship  in  the  American  Gvnecological  Society,  and  the  next 
year  he  was  appointed  professor  of  gj-necology  on  the  original 
faculty  of  Tufts  Gollege  Medical  School;  his  title  was  changed 
in  1898  to  professor  of  gynecology  and  abdominal  surgery,  and 
the  same  year  he  received  the  honorary  degree  of  LL.D.  from 
Tufts  Gollege.  In  1905  he  was  appointed  a  trustee  of  the 
Robert  Bent  Brigham  Hospital. 

As  he  advanced  in  life,  past  sixty  years,  Dr.  Gushing  •wTote  that 
he  had  concluded  to  accept  the  ad\'ice  of  Dante  to  "  Let  down  the 
sails  as  we  approach  the  port."  He  resigned  his  professorship 
and  Gharity  Glub  Hospital  after  twenty  years'  service  and 
devoted  himself  to  his  private  professional  work,  to  his  family, 
and  to  his  literary  tastes,  He  was  a  scholarly  man  all  his  life, 
and  at  the  age  of  sixty  he  took  up  the  study  of  Italian  and  learned 
to  read  and  speak  it  well.  At  sixty-three  he  resumed  the  study 
of  Greek,  which  he  perforce  had  regretfully  given  up  in  college 
days,  and  read  Xenophon,  Herodotus,  and  Plato.  Then  he 
gave  his  attention  to  modern  Greek  and  took  a  monthly  magazine 
and  a  daily  paper  in  that  language;  the  wTiter  has  not  forgotten 
the  occasion  when  he  took  a  seat  in  a  trolley  car  by  Dr.  Gushing's 
side  and  found  him  reading  his  morning  paper  in  the  Greek 
language. 
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Dr.  Gushing  was  a  communicant  of  the  Protestant  Episcopal 
Church  and  a  man  of  deep  reUgious  feehng.  He  had  a  wide 
knowledge  of  the  history  and  literature  of  the  Church,  and  loved 
to  converse  with  the  clergy  on  theological  topics.  He  knew 
the  Bible  as  but  few  la>Tnen  of  today  know  it.  For  about  a 
year  before  his  transition  Dr.  Cushing's  physical  health  began 
to  fail;  but  he  retained  his  mental  vigor  to  the  end.  He  WTote 
of  himself  that  "like  old  Laertes,  the  father  of  Odysseus,  old 
age  comes  softly  upon  me."  He  solved  the  great  mystery  of  all 
mankind  on  August  27,  191G.  His  wiic,  five  daughters,  and  four 
grandchildren  sur\'ive  him. 
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